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ABSTSiCT 

Several actual or claimed world food problems are 
addressed* Following a general discussion of the problems in chapters 
1 and 2, chapter 3 investigates the food crisis of 1973 and 1974 and 
determines that it was the result of many factors occurring in a 
relatively short time. Affluence, discussed in chapter 4, or the 
increasing per capita income in the industrial countries, has been 
blamed for food shortages in the developing countries* Chapter 5 
expresses a concern that the world has entered a period of 
permanently increased food prices due to energy shortages, crop 
production needs, increased population growth, and rising per capita 
income* Chapter 6 notes that grain reserves which were accumulated in 
North America- as a result of farm price policies during the 1950s and 
1960s provided stability for world grain prices* Ihe potential for 
increasing food production in the developing countries is discussed 
in chapter 7* Chapter 8 presents the possibility of the world 
population being more adequately fed in a decade, based on its 
potential to (1) reduce birth rates in the developing countries to 
improve per capita food supplies, (2) have the political will to give 
food problems the continuing priority required to increase food 
production, and (3) recognize that long-term efforts to solve world 
food problems must be madei (Author/ND) 
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' 1 

INTRODUCTION AND SUMMARY 



World food problems have become issues of broad concern. The 
World Food Conference in Jlome in November 1974 was only the 
most prominent and spectacular indication of the interest expressed 
by many throughout the world. Malnutrition, starvation, and'faminc 
are now subjects of ordinary conversation. Few can fail to be dis- 
tressed by pictures of children with swollen bellies and of gaunt 
adults who appear to be near death. One of our reactions to the 
pitiful circumstances in which many of the world's poor find them- 
selves is a sense of helplessness. In a recent nationwide television 
program on hunger, a question that kept arising was what a single 
American family could do to help, and the unspoken answer was 
that very little could be done. The problems seemed so enormous 
that whatever one family could do vvouid be of no significance. 

Focus of the Study 

In this study I have tried to address a number of actual or claimed 
world food problems. There is no single world food problem or single 
solution, Insteac^/ (here is a series of important questions which 
should be asked. Briefly, the questions are the following: 

1) What were the major causes of the very large price increases 
of food products, especially the grains, in 1973 and 1^74 and 
the shortfalls in food supplies in several Iow*incomc countries? 

2) Is affluence- the high rates of food consumption in the indus- 
trial countries — a threat to the poor? 

3) Is the world faced with substantially higher food prices over 
the next decade than during the decade prior to 1973? 



ERLC 



8 



1 



4) Does.^the virtuardisappeafanLC of gram reser\'es meaa that 
the world Will be 'faced' wjth substantially greater variability 
in food supplies and prices than during the two decades prior 

.to 1973? 

5) Are thei^? adequate resources to increase the production of 
feod so that it can at 'least keep pace with population growth 
in' the developing countries? 

6) Can a significant improvement in the per capifaYood supplies 
of the developing countries take place without a decline in 
population growth rates? 

7) Does the political will exist in the United States, in the other 
industrial countries, or in the cleveloping countries to under- 
take the uCeasures required to increase world food Qutput 
significantly? 

« 

Summary of Findings 

The food shortages and the high prices of 1973 and 1974 are not the 
first difficulties of this sort that the world has witnessed. It is often 
forgotten that during three different periods within the last eight . 
decades sober and competent individuals haye raised the specter of 
famine — not in the developing countries, but in England and the 
United States. In the mid-1960s, for example, a series of poor crops 
in Asia and the Soviet Union led many to believe that a large fraction 
of the world's population faced food deprivation and starvation. 
Within, two years, however, grain stocks had increased to levels con- 
sidered burdensome by the major grain exporters, and real grain 
prices received by farmers^ in the United States fell to the lowest 
levels since 1929, except for 1931 and 1932. ^ 

The food crisis of 1973 and 19^4 was the result of many factors 
occurring in a relatively brief span^ of time. For the first [ime in 
twenty years world gram production had declined because of rela- 
tively poor crops m Asia and the Soviet Union. Production recovered 
toward the end of '1973 but declined again in 1974. However, the 
fhortfojjs were relatively small and, in the absence of other factors, 
could not have accounted for the sharp price increases that occurred. 
Other factors included the simultaneous economic boom in the indus- 
triakeconomies and the continued mcrease in cattle herds throughout 
the world. The build-up of herds slowed the movement of cattle to 
market which, in turn, increased meat and livestock prices and the 
demand for grain. But the major factor in the doubling and trebling 
of grain prices was governmental policies in many countries that 
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prevented the price b\^tum from rationing the available supplies. In 
countries with a large fraction of the world's population, grain prices 
were not {permitted to increase to reflect the shortfalls in production 
• and tlie depletion of gram rescrv^es.- Thus, the price-increasing factors 
were concentrated in the international grain markets, which had to 
absorb most of the production shortfc^ls and the expanding vvo'rld 
demand. In spite of higher grain prices in international markets, the 
consumption of grai^t in most industrial countries was greater in 
1973 and 1974 than in the years when international grain prices were 
substantially lower. h\ other words, there was very little sharing of 
the small reduction in grain production. > 

Aftluence — or increasing per capita income — in the industn5l 
countries has been blamed for the shortfalls in food availability in 
the developing countries. Consumers in the high-income countries 
have been told that they should reduce their consumptioj><n order 
to nfake more food available to the poorer countries. But if there is 
a relation between increasing per capita incomes in the industrial 
countries and the availability of food to the developing countries, it 
has been instead to incxeAse the food supplies of the latter. Affluenco. 
affects both the demand for and the supply of food, and for the past 
half-cenlury the effect on supply has been greater than tht effect on 
demand. Grain supplies have increased and real grain prices have 
fallen over the past six decades as a result of research, the substitution 
of mechanical for aniraaT power, and the falling real prices of fer^ 
tilizer — all cqnsqquences of affluence. Had it not been the high level 
of demand for gram in the mdu:>triai countries, grain output would 
have been much smaller than it was or now is. Exports of grain from 
North America and Australia would thus have be^n much smafler 
-than has been the case, and the large^ reserves that prevented major 
hardships in the mid-]9o0s and greatly alleviated them in 1973 and 
1^74 would not have been accumulated. 

There is a real concern that the world has entered a period^f 
permanently increased food prices. Higher prices for energy, the* 
return of diverted cropland to production in the United States, high 
rates of population growth in the developing countries, and rising 
per capita incomes throughout .the world are given as reasons for 
the reversal in the long-term decline in real farm prices. But in this 
study I conclude that high farm prices are not here to stay, except 
insofar as farm prices reflect the effects of inflation. Energy costs 
do not constitute a large fraction of the costs of producing food, and 
the return of diverted land had only a small effec^t on total grain 
production in the United Slates in the early 1970s. J'expect that the 
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long-term decline in reaJ grain prices will reassert itself. One factor 
'delaying this decline is the devaluation of the American (iollar. The 
overvaluation of tWe doll^during the 19605 dnd early 1970s probably 
depressed grain {^ices in international markets by 10 lo 15 percent. 
. In terms of the combined interests of taxpayers and- consumers in 
the United States, the effect of the devaluation of the dollar is likely 
to be small since government payments to farmers largely compen- 
sated for the effects of the overvaluation. 

During the 1950s and 1960s, grain reserves that were accumu- 
lated in North America a result of farm price policies provided a 
remarkable degree of price stability for the grains. The reserves were 
not a part of a conscious policy but \yere primarily ,the unwanted 
consequences of setting price supports above market .equilibrium 
levels. A more satisfactory way of controlling price variations for 
grains, however, would be the establishment of , free tra^e in grains. 
If this were done, there would be little need for reserves to stabilize 
supplies and prices. If there is little progress in removing barriers to 
trade-in grain and other farm products and \f grain reserves are not 
rebuilt to the levels that prevailed" through the 1960s, there will be 
price instability in the future. 

It is generally agreed that there is enormous potential for 
increasing food production in the developing countries. The culti- 
vated area^could'Be substantially .increased, and yields per unit of 
land could' b,e doubled within two decades if sufficient effort were 
made. Higher yields can te a'Chieved by means that are already well 
understood — a much greater research effort in the developing coun- 
tries, increased inputs si^ch as fertilizer, insecticides, and herbicides, 
improvement and expansion of irrigation facilities, and the elimina- 
tion of governmental policies that exploit the agricultural sector and 
rural people. We now have incontrovertible evidence that poor and 
illiterate farmers will respond, and quickly, to adequate incentives and 
will increase food production if given the opportunity. Farmers are 
as smart as the rest of us and as willing to change and to adopt new 
^techniques of production. If there is conservatism and irrationality 
in the world, it is to be found much more often among governments 
than among farm people. 

There are no reasons based on limitations of resources or on the 
technology and biology of food production that will prevent the 
population of the world from being more adequately fed a decade 
hence than in the years immediately before 1972. I bplieve that the 
world's population will be better fed a decade hence, although I am 
, less confident about the realization of the potential for increased food 



production than I am about the potential libcK, even if current 
population growth rates continue. 

A significant reduction in birth rates in the developing countries 
would make a major contribution to the improvement of per capita 
food supplies by the.end of this century. If currently high birth rales 
and population growth rates do not decline, even major efforts to 
expand food production will have only modest effect. 

It remains to be seen if the ^political will exists to give food 
problems the continuing priority rec]uired toJncrcase the growth rate 
of food production over that achieved in the past two decades. 

' World food problems are continuing ones, at'' least until per 
cajpita production and incomes in the developing countries increase 
substantially from current levels. Somchovy it must be recognizijd 
that long-run efforts to solve such problems lliiust be made. It should 
be accepted that programs or measures started now wilj need to 
continue until the end of this century. We muat maintain our atten- 
tion and efforts during periods of relative abundance, recognizing 
that, unless we do, such abundance will almost certainly be followed 
by relative scarcity and much^human suffering. But I am quite fearful 
that when food supplies become more plentiful, as I am confident 
they will within a year or two (assuming^avcrage weather conditions), 
those who now give so muchjCniphasis to the current critical situation 
will turn their attention elsiewhere, If this happens, tragic conse- 
quences will be inevitable. 

While I am cautiously optimistic that the world has the capacity 
to provide more and better food for an increasing population, the 
short-run food situation remains a serious Almost certainly, 

hunger, malnutritioii, and starvation occurp/ in 1973 and 1974 as a 
consequence of i educed grain production and the manner in which 
the shortfalls were distributed among the world's population. A poor 
grain crop ihat occurs before grain rcycj:\Cb are rebuilt could result 
in much human misery. 
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WORLD FOOD PROBLEMS 
IN PERSPECTIVE 



It IS not cas\ to jLhfeve a perspective on the nature and extent of 
v.orld food problcmt*. Scare headlines and statements, are common. 
There is cunsiderable di>agreement concerning the difitress that e\hi^ 
m a number uf developing countries. There are predictions that the 
ivorld is enlcrmg an extended period of food i»carcity and high prices. 

The objective of this chapter is to provide some perspective on 
'the world's food situation as of the mid-1970s. The first part of the 
chapter presents information concerning earlier anticipated and 
actual food difficulties. The second part presents evidence showing 
that thc^e has been a slow but not unimportant improvement in per 
capitn food supplies in the low -income countries of the world over the 
past t;vo decides coupled with an extraordinary increase in life 
expectancy over the same period. It is also noted that one of man- 
kind's most horrible scourges — famine hjs been much less evident 
in this than m prior centuries. 



Earlier Food Scares 

The current world food scare is not the first, nor is it likely to be the 
last, for reasons that I will develop more fully later. Within the last 
eight decades there have been four periods when it appeared that part 
of the world was either in or about to enter a food crisis. It is note- 
worthy that the focus of the first three periods was not the develop- 
ing countries but England and the United States. 

Wheat Scarcity in England. To^vard the eh^of the nineteenth century 
many well-informed individuals in England feared that the major 
component of their food supply, wheat, was seriously endangered by 
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the continuing growth of dfcmand in the fjte of ^n almost litalic 
supply- 
Sir William Crookes u<cd the occasion of his pre<;idcnlial ad- 
dress to the British Association for the Advancement of Science in 
159S to address the topic of food supply: 

My chief subject is of interest to the whole world— to every 
race — to every human being. It is of urgent importance 
to-day, it is a life and death question for generations to 
come. I mean the question of food supply. Many of my 
statements you may think are of the alarmist order; cer- 
tainly they are depressing, but they are founded on stubborn 
facts. They show that England and all civilised nations stand 
in deadly peril of not having enough to eat. As mouths 
multiply, food resources dwindle.* 

Later in his address he said: 

Practically there remains no uncultivated prairie land in the 
United States suitable for wheat-growing. The virgin land 
has been rapidly absorbed, until at present there is no land 
left for wheat without reducing the area for maize, hay, and 
other necessary crops. It is almost certain that within a 
generation the ever increasing population of the United 
States will consume all the wheat grown within its borders, 
and will be driven to import, and, likt:?^ ourselves, will 
scramble for a lion's share of the wheat crop of the world." 

Joseph S. Davis, one of the world's outstanding agricultural 
economists and a long-time student of world wheat supply and de- 
mand, published a review of Crookes's projection in 1932. His 
analysis provides the background of Crookes's concern; 

Sir William Crookes (1832^1919) was no irresponsible sen- 
sationalist. He was one of the most eminent scientists of his 
generation, vvho had done notable work in both physics 
and chemistry. Because of what he vva s^ what he s ajd com- 
manded high respect. His discussion rested on considcraHIe~^~ 
study and coirespondence. He pondered the criticisms it 
evoked. Though his address was replete with alarmist 
phrases, he disavowed any intent "to create a sensation, or 
to indulge in a 'cosmic scare.' " He sought "to treat the 
matter soberly and without exaggeration." 

In the background of the address lay a real wheat strin- 
gency, which stood out in sharp contrast to the preceding 

- fbiJ , pp. 17-15, 
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abundance. In 15^7^ foHowing reduction!; in u'heat resen'cs^ 
short crops of both wheat and r\'e were the rule in Europe 
and in most exporting countries as wclL Wheat prices ad- 
vanced materially, and the spectacular Leiter corner in the 
spring of IS9S drove them up sharply further, for a time. 
VVidespread famine was reported in Russia and in parts of 
India. In Great Britain, the danger of food scarcity in the 
event of war had already evoked special concern^ even in 
con5er\'ative grain and milling circles. Britain was importing 
some three-fourths of her wheat consumption requirements^ 
and large quantities of other food stuffs as %vell. It is not 
surprising that Crookes could say^ after a review of Britain's 
position: 'The burning question of today is. What can the 
United Kingdom do to be reasonably safe from starvation 
in presence of two successive failures of the world's wheat 
, harvest or against a hostile combination of European 
nations?"^ 

(As Professor Davis also pointed out^ by the early 1930s the problem 
bothering both exporting and importing nations was not the earlier 
one of having too many mouths and too little wheat but rather that 
of the effects of a permanently lowered price of wheat.) * It may 
be noted that a royal commission was appointed in 1903 to study 
the problem of food supply in time of war and that much of the 
testimony dealt with the precariousness of Britain's food supply 
for the long term, war or no war.' 

One final comment about Crookes. He was not completely 
pessimistic about the future wheat supply. His purpose appeared to 
be not to spread alarm but to induce his scientific colleagues and 
British politicians to seek solutions to the wheat problem, in par- 
ticular by providing the necessary conditions for significantly in- 
creasing wheat yields. "I have said that star\'ation may be averted 
through the laboratory. Before we are in the grip of actual dearth 
the Chemist will step in and po«»tpone the day of famine to so distant 
a period that we, and our sons and grandsons, may legitimately live 
-'villicmijindu e solic[t udc for ihe future."*' He was predicting the 
economically feasible fixation of atmospheric nitrogen:: At 4hal~tixnC/ 
he was already confident that nitrogen fixation was possible, but he 

'fo'.cph 5i D.u*s. On A^r.^uUtintl Muv. (SUnforJ, Cilif.. Stanford 

» Ihd.. p. l 

'GtcM Hrrl.tm, R'*yil Co*fttfij*'inn on 5«;»;»/v t^f Fi^f J tiful Rti7£* SUlvruth in 
Tv*;e IViir, ^ voK, J ton Jon. Hj^ M.ircH!v''» SlMtoncty Office, l^OSK 
*• Cfo.5ke^, The W'Ufrat VrAAan, p. .^4, 



tvas unccrlam whether it tould be done a low enough cost to 
make the product cconomitjl as a fertilizer. At leas^t one source 
credilfi Sir WilHam a^.the inventor of the proteiis for the fixation of 
almospherii. nitrogen. Xol only did Sir Wiiliam talk about a possible 
solution, but unlike xv.o^t of us he made a major contribution to that 
<olution — although in the early years of the Lentur\' the application 
of nitrogen fertilizer^ to ivheal vonlributed very little to increased 
output. Other factors, nuch a greater cxpanjiion of wheat acreage 
than he projeLtcd, the sub^Jlitution of mechanical for animal power, 
and tlie substitution of livestock products for ivheat in human diets, 
were priri^arily ^e^pons^bIe for changing a world wheat shortage into 
J disturbing excels of supply for numerous, efforts by governments to 
protect their ivheat producers^- 

The United States in the Early 19i0s. The A^^riciihunil Yearbook. 
:^23, a publication of the U.S. Department of Agriculture, carried a 
lengthy article entitled "The Utilization of Our Lands for Crops, 
Pasture, and Fore-^ls/' While the conclusions were stated in guarded 
terms, the authors were clearly concerned about the capacity of the 
United States to feed a population of 150 million. Some indication 
of their concern is supplied by the following, 

... the growth of our population has resulted in an ever- 
increasing scarcity of our available land area, and it is im- 
portant to consider 5ome of the evidence of this scarcity. 

The growing scarcity of land available for grazing live- 
stock is reflected in the statistics of livestock'. The per capita 
number of livestock in 1^22 was less than two-thirds that in 
IS04 

The trend in the value of farm land up to 1^20 appears 
to confirm the conclusion, supported also by other facts, 
that the nation reached and passed the apogee of agricultural 
land supply iruproportion to population about three decades 
ago, and that we have entered a period which will neces- 
sarily be marked by a continually increasing scarcity of 
land.' 

The authors then argued that the United States was faced with 
the alternatives of significantly increasing yields per unit of land or 
reducing per capita consumption. Higher yields were possible but 
only through much greater expenditures per unit of output, including 

-I. C Gr.iy ci The VuU/Mkm of Our Lindv for Crops Pasture, and 
forests" A^rtadiun- ^aitK^'^k, 1^2^ (Washington, D,C.. VS. Government Prinl- 
mg Office, pp 435^ 44^^ 
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expt?ndilurcs on labor/ Cn!es<; '^exceptional progrc«iS in Kicntific 
invention and dis.over\'" occurred, we might "need to increase con- 
siderably the proportion of our population engaged in agriculture/*'* 
And such progre^i^i was not likely to vomc about for the next several 
decades, Ncverthele<»s the part of the nationV labor force engaged 
in agriculture declined from 27 percent in 1^27 to approximately 
4 percent today.'** 

The authors were highly i^keptica! that productivity could be 
!ncrea«^d enough to permit existing land resources to meet the require- 
ments of 150 million people for food and forest products: 

To increase our average crop production per acre 47 percent 
may sound easy, but ^vhen we remember that this is an 
average increase to be attained for all of the crop land of the 
United States, the magnitude of the task that must be accom- 
plished (to provide food for a population of 150 million] in 
perhaps little more than three decades . . - appears stupen- 
dous^. Moreover, it should be noted that our record thus 
far indicates a very slow rate of progress in . - - increased 
yield per acre, whereas, on the other hand, the increasing 
scarcity of grazing land has already resulted in a consider- 
able decrease ia number of livestock per capita." 

Thus, their conclusion was that the nation, although it might achieve 
some increase in productivity, ivould find it necessary to reduce per 
capita consumption of food.'- 

The U.S. population reached 150 million in 1950, but crop 
yie'd«; on harvested land had not increased by 47 percent (although 
they did <o by 10fc>0).*^ On the other hand, per capita consumption 
had not declined by 1^50 either.*' One important source of error in 

" Ibid pp. 475-7«, 
• Und.. p. 475. 

*"t' V BurcMu ol the Ccnsu>. nt-tormu SM.';>fn * of iUc Umled State ColorAal 
Ti'*W ' ii^ l^'7 tW*ishinj;lon. D.C VS. Covcrnmcnl Printing OKkc l^t>0), p. 73; 
And Burciu oi the "Cca*.u% StiUi>tHitl Ah^-iuul of the Umtoi States. J^72 
ilVashinRlon. D.C.. V S. Government Prinling O/ticc, l*'73i. p. 21(7. 
" Cr.iv ct aL, "The Uliliznii'on of Our Und*./' p. 450. 
Ibid , pp. A^Z'^b, 

*'V.h. Deparlmcnl ol AfjuuHurc, 0'i»i«>:i> :« Farm Prodttctton and EfTictcncy, 
A ailrtttfujry R^^;yrt. /^c-/, Mali-liwI Ciillclin. no. 233, revised July 1^64, pp. 15-16. 
"r.conoma Rescuth Scrvitc, VS. Dcp.ulmcnt of Agriculture, US. Food Con- 
^utttpttnu S*»i#nr- tif Data and Trcndr-. t^^. Statistics! t^ullctin, no. 364, 1965, 
pp. 25-2<;- The per capita consumption of meat, poiiltry, and fish incrca<;ed 

from Io0,3 pound- in 1020 to l7o.7 pound* in 1050. The per capita consumption 
of eggs incre.'ised from T-tf^ pounds to 45,5 pounds, and the consumption of 
dairy products tin term* of fluid milk equivafent) remained approximately 
unthangCiJ— 73o pounds in \^10 and 740 pounds jn l^^^O. 
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the projection by Cray and his colleague*^ was the failure to foresee 
the replacement of animal power by tractors, which was ei^sentially 
completed by I050. 

Th& RfHl Plato. The rapid increa?^ in U.S. population during the last 
half of the 1940s was quite unexpected and by 1950 had resulted in 
a substantial upward revision of population estimates for 1960 and 
1070 A rather minor food scare was generated, and the theme of it 
was the "'fifth plate/' The fifth plate was the 20 percent increase 
in population that was expected by I960. 

Ihm Food Crisis in the 1960s. The early and niid-1960s saw a coqi- 
bination of events that placed a significant strain on the world food 
supply. Following a poor grain crop in 1960, China entered the world 
grain markets as a major importer of wheat. The Soviet Union, which 
was a net grain exporter of about 5 million tons annually from 1960 
to 1962, became a net grain importer of the same magnitude over 
the next three years, following poor grain crops in 1963 and 1965. 
India had small grain crops in both 1965 and 1966,'^ and massive 
shipments of grain were required to prevent starvation there. 

The total stocks of grain of the five major exporters (United 
States, Canada, Argentina, Australia, and the European Commu^iity) 
declined from 150 million tons in 1961 to 80 million tons in 1967.'*' 
Thus, it is perhaps not surprising that the probability of continuing 
food stringency, especially in the developing countries, vvas feared to 
be very great. 

One who viewed the situation with alarm was Lester R. Brown. 
After commenting on declines in per capita food production in the 
developing countries after 1960, he noted ti»e increasing dependence 
of the developing regions upon grain imports. He then concluded: 

The less developed world is losing the capacity to feed itself. 
Stated otherwise, the less-developed world is no longer able 
to provide enough food for large numbers of people being 
.added each year. A growing part of each year's population 
increase is being sustained by food shipments coming from 
the developed world, principally North America, and largely 
under concessional terms. 

Why is the less developed world losing the capacity to 
feed itself? The cause of this disturbing trend can be de- 

'"•Economic Kc«-c.ir(h Service, VS. Dcp.irlmcnl of Agrictillurc, IVWW A^^rtcul' 

Ibid., p, 10. 
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scribed in Mmple !erm>, Hl^iiorkally, iraditiona! -societies 
increased food output along with popiilalion by simply 
evpanding the area under cultivation. But now many 
densely populated, Iess;-dcvc!oped countries 'with rapidly 
groiving population*; haVe relatively little new land that can 
be readily brought under cultivation. Thus additional food 
output mu*;t come lari;e!y from raiding yields per acre. 
Herein lie*; the problem, for les«i-dcveloped countries are not, 
almost by definition, well prepared to do ihjs,*' 

Fortunately, the food crisi:? of the mid-l'^dOs was of short dura- 
tion. Grain crops in India and Pakistan were excellent in both 1967 
and 1^65, and world grain production in 1^67 exceeded the 1965 
level by 105 million tons, or by 12 percent.^''- Grain stocks of the five 
major exporters increased from SO million tons in 1**67 to 115 million 
tons two years later-^'* Grain production, especially wheat production, 
expanded rapidly in the three largest exporting countries — Australia, 
Canada, and the United States— from 1^67 through 1970. Grain 
prices declined. Farmers and governments reacted as one might 
expect. In the three largest exporters the land devoted to wheat 
production declined from 45.1 million hectares in 1<^65 to 38.5 million 
hectares in l«o^ and to 2^,4 million in 1^70. Wheat production in 
these countries was 75.4 million tons in 1^65 and 54.2 million tons 
in 1^70.-" 

In late I^oS, in the midst of this rapidly changing situation, 
Lester Brown made a remarkable statement: 

. . , the world has recently entered a new agricultural era. It 
is difficult to date precisely this new era since many of the 
contributing factors have been years in the making. But in 
terms of measurable phenomena such as the sudden sweep- 
ing advances in food production in several major developing 
countries, the old err* ended in 1^66 and the new began 
in 1^67.-' 



*'Lc-*lrr K. Krot^n. 'World Topulalion Crovvlh, Food Needs, and Production 
Pri »Wi-m««. p.ipir prc-.t-nlcd ,11 ihc jxihimI lonvcniion of I he Anifrican Society of 
A>:ron<»niv m K.in^.is City. Mo . N'ovembcr 17, l^s»A, p. 5. 

'^Itortomii Ri'«-c.irth Scrvuc, IVorUi A^^nmUuntl StttuUiofh WAS-2. November 
p. $ Rkc w.is included «is p.iddy or rough rue. 
Ibid . p. 10, 

-"US, Dep.irtmi-nt of Af:ritullurcy A:::naiUutti! SliUi^itc>, J*^7i\ pp, S-o, and 
Afjit'uUurtif ^fiTf f"//*' i. 1*^'^?., pp. 5-<y. 

Lc-ter K. Brown. "A Nirw I r ,i m World Agriculture" (USDA .^7.^-^5). p.iper 
pr<".entcd .it the *.ympo«.ium on World Popul.ition ;jnd Pood Jiupply. K.inMs State 
Universilv, \f.inh.itlnn. K.in-«,, December J. I<'c»5. p, I. 
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Later in the 'iame paper he ^aid: 



Are thf; recent agricultural advances a temporarv' phenome- 
non, or a new trend? They appear to be the latter. The agri- 
cultural revolution seems to have gone too far now to be 
arres.ed. Too much is at stake, too much has been invested, 
the expectations of too many people have been aroused. 
The agricultural revolution in Asia should not, therefore, be 
viewed as an event but as the beginning of a process — the 
ev'^ntual modernization of Asia.^ 

It is now clear that Brown swung too far in both directions. He 
was too pessimistic in 1964 and too optimistic in 1968. The so<alled 
Green Revolution did not solve all-the agricultural problems of the 
developing countries. The development of new high-yielding varieties 
proved that it was possible to achieve significant yield increases. 
Subsequent events have shown that little can be taken for granted in 
agriculture and food. Continuing and sustained effort is required if 
ihere is to be steady growth in food production, and there was no 
continuing and sustained effort from 1965 through 1974. 

RmmI Trmds in Food Production 

There are two main sources of data on world food production — the 
Food and Agriculture Organization of the United Nations (FAO) and 
the U.S. Department of Agriculture (USDA). Both sources agree 
that during the past two decades per capita food production has 
increased in the developing or low-income countries. In view of this, 
the persistence of the idea that the food situation in low-income 
countries is deteriorating is surprising. 

It is true that the improvement in per capita food production has 
been modest. The FAO data, presented in Table 1, indicate that for 
the period from 1952 through 1972 per capita food production in the 
developing market economies increased at an annual rate of approxi- 
mately 0.4 percent. The USDA data, presented in Table 2, convey 
approximately the same rate of improvement. 

The Preparatory Committee of the World Food Conference held 
in Rome in 1974 gave its assessment of the growth of food produc- 
tion during the two-decade period as follows; 

The fact that for so long a period food production in the 
developing countries as a whole has kept ahead of a rate of 
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population growth that i< unprecedented in ivorld history i*. 
a lrcmendou5J achievement. Furthermore, food production 
in these countries in 1^72^ was 20 percent greater than in 
1^06, the previous year of widesjpread bad weather, so that 
even between the troughs of the longer-term trend produc- 
tion has outpaced population growth.^ 

The Oiminisliing Incidence off Famine 

Faming is the most horrible of the manifestations of food insufficiency. 
Deaths during famines are not due solely to starvation. Historically, 
famines have been associated with epidemics of smallpox, cholera, 
typhus or the plague. While famines are usually associated with crop 
failures, war and civil disturbances have often been directly or 
indirectly responsible. 

We might be inclined to deduce from the pictorial evidence of 
famine that we have seen recently on television, in newspapers, and in 
magazines that the world is more prone to famine now than it used 
to be. But the evidence is clearly to the contrary. Both the percentage 
of the world'^s population afflicted by famine in recent decades and 
the absolute numbers have been relatively small compared with those 
occurring in those earlier periods of history for which we have 
reasonably reliable estimates of famine deaths. 

There Has been a rather substantial reduction in the incidence 
of famine during the past century. During the last quarter of the 
nineteenth century perhaps 20 million to 25 million died from 
famine.'* If an adjustment for population increase is made, a com- 
parable figure for the third quarter of this century would be at least 
50 million and for the quarter century we are now entering at least 
75 milhon. For the entire twentieth century to the present, there 
have probably been between 12 million and 15 million famine deaths, 
and many, if not the majority, were due to deliberate governmenfal 
policy^ official mismanagement, or war and not to serious crop failure. 

The decline in the incidence of famine has resulted only in part 
from improvements in per capita food production. Probably more 
important have been improvements in communication and trans- 
portation. Many of the famines that did occur could have been 

VViirlil l ooJ Conference, U.nlcd Notions, jU$e<^tncfU of the World Food Situa- 
tiofu Vrc^cut and Future, I /CONF. d5^3, 1974, p» 31. The document was prepared 
iindt'f ihc KtMit'r.iI direction of S. Mnrci, Secrelary-Ceneral of ihe World Food 
Confercnic. .ind pre*.enli'd a*» Uctn 5 of ihc Af;end«i of Ihc World food Con- 
ference. 

D Cnile fohn^on, "f.iminc/' Lncyclofhicdui Brttnttmcn (1970 ed,). pp» 55-59. 
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Table 3 



LIFE EXPECTANCY AT BIRTH 

(years) 

Percmtage 
' ' Chan9e 
Area Circa f9i50 1970-75 (approximate) 

Developing countries 52 +40 

Developed countries 62-65 71 +12 

World 38-43 55 +35 

Source: Bernard Berelson. VVor/d Population: Status Report 1974^ Reports on 
Population/ Family Planning of the "Population Council, no. 15, January 1974. 
p. 7. 

prevented or largely ailevialed if the world had known of their 
existence in time or if there had been reasonably adequate means of 
transportation to the locale. 

Increase in Life Expectancy 

Those who believe that the food situation of the poorer people of the 
world ha$ deteriorated during the past quarter-century have no satis- 
factory explanation for a development unprecedented in recorded 
history, namely, the dramatic increase in life expectancy in the devel- 
oping countries. During the 1950s there were a number of developing 
, countries in which life expectan<5^creased at a rate of approximately 
one year per year — a rate of increase never achieved in Western 
Europe or North America.^*'' These developing countries were Chile, 
Mexico, and Ceylon. Others that approached this rate of increase 
were Taiwan (0.92>/India (0.94), and Jamaica (0.84). 

Table 3 provides summary data on changes in life expectancy 
for developing countries, developed countries, land the world for the 
period from roughly 1950 to 1970-75. The differential between life 
expectancy in the developed and developing countries declined from 
70 percent in 1950 to 35 percent currently. The developing countries, 
as a group, have now achieved n level of life exp(fctancy that is 
approximately the same as that achieved by the United Statds in 1910, 
England in 1905, France in 1915, Italy in 1925, and Japan in 1947r'^ 

-''D, Cilc Johnson, The Stnt^^yje nsiiWi^t World Ihois^cr, Headline Series no. 154 
(New York: foreign Polkv As^ociniioO/ I ''67), p. 13, 

-''Don«iId Bo>;ue/ PnttctpU'^ of Di'tfto^nifthy (»Vcw Vork. John Wilev .ind Sons, 
Inc., 1069), T.ible 16-7. 



No one would claim that increased 4>cr capita food supplies were 
primarily responsible for these large increases in life expectancy. 
Other fj^tocs such as DDT (for the control of malaria) and improve- 
ments in sanitation and the safety of water supplies were undoubt- 
edly far more important. But the increase in life expectancy almost 
certainly could not have occurred if there had been instead a de- 
terioration in the quantity and quality of food. 

The largest percentage declines in death rates occurred among^ 
the young.-' Infants and children normally suffer first and most 
from a reduction of rood availability. Those of us who decry the high 
rate^ of populatic^n gro*wth in the developing countries should not for- 
get that the increases in these rates have been due entirely to reductions 
in death rates and not at all to an increase in birth rates'.-* There has 
'been an enormous reduction in human suffering that has gone largely 
unrecogni/ied — the pain and grief of hundreds of millions of.parents. 
that have been ^avoided by*the reduction in infant and child mortality. 
Thus, although the capid^growth of population has imposed costs, 
the benefits that have accrued from the factors causing this growth 
should not be ignored.- ' - 



NMtrition - 

The Afscssmcut of the World Food Sifuafiou, Present and Future 
by the 1^74 World Food Conference provides a sober evaluation of 
the nutrition situation in the developing countries as of 1970. There 
are some encouraging factors, such as the declines in mortality 
referred ifi above. 
^ The ov<?rall summary of the changes in consumption of fcod 

-energy^ in the developing market economies showed that per capita 
energy consumption increased from 93 percent of estimated require- 
ments in l^dl to 97 percent of calorje requirements in the period 
1069-71.-'* Averages werb used for the estimates for each time period , 

^nd the changes between the two periods. Obviously, if the estimates 
are accurate/significant percentages of the population in the develop- 



Ibid., pp. 554-90. Some cx.implcj of iniMxi morf<ihfy rates (deaths 

before one ye.ir of nf,c per thous«imI live births) in 1946-45 *ind 1963, respectively, 
are the followins: Mexico, 103 and 65; Chile, 154 nnd III; Costa Rica, 93 and 75; 
Malaya, 95 and 57; Singapore, 5t> and 25; and ja ma ica, 59 and 52. 
'-^•fJertiard BereUon, with the collaboration of staff members of the Population 
Council, World Pofuilathn. Status Report 1*^74, Repdrts on Popuiatioi* 'Family 
Planning of the Population Council, no. 15, January 1974, pp. 6-9. 
^^*^orld' rood Conference, /U$r$^mcnt of the World Tcod Situation, p. 55. 



19 



ing market economies arc consuming less than ^0 percent of energy 
requirements. 

Although one can be somewhat skeptical of the accuracy of the 
estimates of available food supplies and of calorie or energy require* 
ments for the developing countries, there is little doubt that millions 
of individuals in the world have inadequate diets either more or less 
continuously throughout the year or during the season prior to the 
harvest of the major food crop. In the World Food Conference's 
assessment, it is estimated that approximately 25 percent of the Ropu- 
latjon in tht developing market economies have less than adequate 
protein and energy consumption.'^' 

Less than a decade ago it was generally believed that there was 
a serious protein deficiency in the developing countries. It is now 
agreed that - 

it seems unlikely that a dietary intake that is -sufficient to 
cover the energy requirements will be insufficient to meet 
the ' requirements ,for proteip. This means that protein 
- deficiency in the absence of energy deficiency is not probable 
to occur, a possible exception being in populations that sub- 
sist on cassava, plantains, yams or breadfruit, foods that are 
extremely low in pro'tein content.'^' 

In other words, in most developing countries, consuming more food 
will correct both calorie ahd protein deficiencies. This conclusion 
may not apply to many infants and young children. 

The implications of this new evidence are encouraging: that 
much* of the malnutrion that exists may be overcome primarily by 
supplying n^ore food of the same types now consumed, except for 
those populations whose diets consist largely of noncercal sources of 
calories. It is^enerallyr muctr easier and less costly to expand pro- 
duction of cereals, sucli as wheat, corn, and sorghum, than of high 
protein crops, such as beans and- peas. 

It seems clear that during the 1950s and 1960s there was a 
significant improvement in the nutritional status of the populations 
of the developing countries. The^ evidence is of several sorts — . 
increased life expectancy, decreased infant mortality, and incr^?ased 
per. capita food intake; But there is considerable room for more 
improvement^ especially among the lower income groups — the lower 
two-fifths of * the income distribution — within the developing 
countries. 
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THE FOOD CRISIS 
OF 1973 AND 1974 



If, as has been argued in the previous chapter, the food situation in 
the developing countries has been gradually improving over the past 
two decade?;, why did food difficulties and stringencies occur in J 973 
and 1^74? Why did international prices of grains and many other 
food products double, treble, and even quadruple? 

Many explanations have been given and, indeed, several factors 
ivere responsible. If similar difficulties are to be prevented in the 
future, an accurate appraisal of the major causes is important. The 
most commonly cited causes of the food crisis arc the decline in food 
and grain production in the period which ivas attributed to 

adverse iveather over large areas of the woWd; the drastic reduction in 
the Peruvian anchovy catch in 1^72, with little recovery since that 
date; the large purchases of grain by the Soviet Union in 1972; rising 
affluence during the l^oOs, which significantly increased the demand 
for livestock products and thus for feed grains and oilseeds; the 
decline in world grain stocks as a percentage of consumption after 
1^65 as a result of deliberate actions taken in the United States, 
Canada, and Australia; and the various devaluations of the U.S. 
dollar, which contributed to an increase in commercial export demand.' 

' Some of ihv tuAnv .iUcnipt*« lo dclcrmmc I he c.iiisc*. of 4 he (ood difficulties of 
107^ and 107.J nny be found in Dale 1". II.ithaw.iv. "Tjooii IVic'es -and InH.ition/' 
Brok^ktfts:-' rtifH'r-. Oft Ecoftoffitc Attti'tty, 1^74. no. I, pp. 53- J 01; U.S. Congress, 
Si-n.iti*. Committee on Agrituhure .ind forestry. Subcommittees on Af;riciilturjl 
IVoduction, M.uketing, .ind St.ibili/.ition of Piicc'' and on foreign Agricultural 
f'olitv. iiciirptyi-i on U ^ ttfui iVorld food Situation, ^rd Cong., 1st se?»s., October 
1^77; c-petiallv the testimony by Don Paarlberg, Le<;ter Brown, Norm.in Borlaug, 
.iml William C. I'addock. and World food Conference, United Nations A>i>c:^$' 
m%'fU of the World ft od Situation, Pra^cnt and Future. T/CONI. 65/3, 
pp. 15-23. 
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As I shall try to show, the causes listed above >v-ere not sufficient 
to have resulted in the ver>' large increases in the prices of grain and 
other farm and food products that actually occurred between mid- 
1972 and 1974. This is not to say that t**ese causes were unimportant 
or insignificant but simply that additional forces were at work. 

Food and Grain Production in Recent Years 

Tables 4 and 5 give estimates of food production, for the world and 
various regions, for 1969 through 1973. The FAO estimates indicate 
that \vorld food production was the same in 1971 and 1972 (Table 4), 
%vhile the USDA estimates indicate a decline of less than' 2 percent 
(Table 5). On a per capita basis, the FAO data indicate a decrease of 
about 2 percent for 1972, while the USDA data show a 4 percent 
decline. For the developing market economies, F.AO, estimates that 
per capita food production declined by 3 percent between 1971 and 
1972; for approximately the same group of countries, the USDA 
estimates a 4 percent reduction. Both series indicate a decline in per 
capita food production for the developed and developing countries, 
although the reduction is somewhat larger for the developing 
countries. 

The two sets of estimates agree that per capita food production 
in 1973 was at least as gceat for the world as it was in 1971 and only 
slightly lowc. i'>T the developing countries. 

The USDA has estimated that direct consumption of grains pro- 
vides approximately 52 percent of the total calories consumed by the 
ivorld's population and 62 percent of those consumed in the devel- 
oping countries.^ Furthermore, international trade in grains is the 
major route by which food is transferred from one world region to 
another; two other but much less important sources of transfer are 
•trade in vegetable oils and sugar. Since data for grain production 
and use are more accurate and complete than for other food products, 
they can provide insight into the current food situation. 

Table 6 presents USDA estimates of world grain production 
and consumption, trends in production and consumption, and devia-- 
tions of actual production and consumption from their trends. It is 
more useful to compare a given year's production or consumption 
with a trend value for that year than with production or consumption 
in the prior year, since production and consumption of grain for the 

-Iconomic KcstMfch Service, VS, Dcp.irlmcnl of Aj;ricull»rc, The World Food 
SttuiHwit and rro>ffC£!> to t^»^, Forcjgn AgriculluMi Cconomic Rcpofl, 
December 1974, p. 4<>. 
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WORLD GRAIN PRODUCTION AND CONSUMPTION WITH 
TREND ESTIMATES. 1969/70 THROUGH 1974/75 



Ymt 

1969/70-1971/72 1.059 

1971/72 1.116 

1972/73 1.083 

1973/74 1J92 

1974/75 1.122 



CmiSiton metric tons) 



1.056 4- 3 

1.085 +31 

1J14 -31 

1.143 4-38 

1J72 -50 



Grain Consumption 

Actual Trends Deviation 

1.068 1.066 4- 2 

1,097 1.096 +1 

1.131 1.126 -f 5 

1J80 1,155 + 25 

1.148 1.185 -37 



Grain Production 

Actual Trend « Deviation 



1.068 
1,097 
1.131 
1J80 
1.148 



• Trend is for the years 1960-73. 

Source: Economic Research Service. Worid AgricuUurBl Snuatton, WAS-6. 
Decemt>er 1974, p 27, 

world are known to have been increatiing at about 2.S percent 
annually «iince I960 (along with the annual 2 f>erccnt growth in 
population). 

Grain production was above trend production by 31 million tons 
in 1971/72^ below trend by 31 million tons m 1972/73. The actual 
decline in grain production betw^ccn the two years was only 33 mil- 
lion tons, or about 3 percent. Based on past experience, we would 
have expected an increase in production of about 30 million tons m 
the two years, assuming normal growing conditions in each year. 
Hoivever, production was unusually high in 1^71/72 and unusually 
low in 1972/73. 

The data on estimated world grain consumption throws a some- 
what different light on the degree of food stringency for the world 
in l«^72/73. According to these estimates, world grain consumption 
actually increased between 1971/72 and 1*^72/73 and by somewhat 
more than {he trend amount. The actual increase was 34 million 
tons, while the trend increase was 30 million ions. Thus, if the 
estimates are accuraJc, enough grain was available in 1972/73 to 
maintain world per capita consumption at a rate equal to that of 
1971/72, and it was indeed maintained. Obviously, averages tell 
us nothing about the actual distribution of grain consumption 
among regions and countries. Liter in this chapter, data on changes 
in the distribution of available grain supplies between the Iwo years 
will be pre'iented. The increase in world grain ton*;umplion between 



25 



1971 7Z jnd I'^Tl 73 4\as made poisMblc by a decline in world K^^in 
$tock<. Grain «itCH:k< declined by about 41 million ton;^ during 

Grain, of course^ is not a homogeneous commodity. Wheal and 
rice are primarily food grains while a ^significant fraction — much 
more than half — of the production of corn, barley, oats, sorghums, 
and millets is used as feed Thus, if there had been a significant shift 
in the kinds of grain produced and consumed between 1^71/72 and 
1072/73, the world totals would be subject to misinterpretation. 
However, the percentage declines -in production between the two 
years for wheat, rice, and the coarse grains were quite similar — 
2.2 percent, 3.4 percent, and 2.0 percent, respecti\xly. Of the three 
grains, only rice consumption actually declined and by 2 percent. 
Wheat consumption increased by 6.5 percent and coarse grain con- 
sumption by 4.5 percent; total grain consumption increased by 
3.9 percent.' Thus, it does not appear that there were significant 
changes in production or consumption between the food grains and 
the coarse grains between the iwo year^. 

The data in Table o indicate that l*>73/74 was a year of record 
grain production and consumption, while 1^74/75 was a relatively 
poor year, with production almost 4 percent below trend and con- 
sumption 3 percent below trend. 

Penman Anchovies 

For reasons not fully understood, the catch of anchovies off the coast ^ 
of Peru declined substantially between 1972 and 1973. But the 
supply and price effects of the decline on Peruvian fish meal produc- 
tion could be and probably have been overestimated, although, of 
course, the decline remains another piece of "bad news" with respect 
to feed and food supplies. The decline in Peruvian production of fish 
meal from 1^72 to 1^73 \vas equivalent to 750,000 tons of soybean 
meaL^ Estimated \vorld production of all oil meals, including fish 
meal, was o3.7 million tons in X972; the total was 63.6 million tons 
for J*>73/' Thus, the decline in Peruvian fish meal production was 

' Ibiil.r p, 21. The Nlock dal.i .ire for whcjl and feed RfjirK and Ihu* exclude 
nee. Kite '>I(h}cs are much less import;int qu.inlil.i lively lh;in whe;it and feed 
);rnin siock**^ 

• rconomk Kese.irch Service. U.S. Dcp.irtment of Aj^n cult tire. IVarid Agricultural 
Sttuiitst^tt, VVAS-o, Dcirmbcr 1 074, pp. 25, .^2-54. Revised nnd comp.irabIe J.it;i 
for J07I/ 72 were *»upplied by the f ulnomic Ke^e.irch Service, 

Ibid , December l«7.^. p, 32. 

Ibid , W'AS t. p. 
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only a little more than 1 percent of world production of oil meals. 
In 1^74 oil meal production incrcas^ed substantially to 74.5 mil- 
lion tons. 

Some Grain PiirctiasM 

In the summer of lojl, the Soviet Union made enormous purchases 
of grains from the rest of the tvorld, a large fraction being the much 
publici7^ and highly subsidized wheat purchase from the United 
States. This is not the place to discuss most aspects of these transac- 
tions; relatively good analyses may be found elsewhere.* What is 
rele\'ant for our purposes is the effect of the Russian imports upon 
world food supplies and prices. 

In 1072/73 the Soviet Union imported 20.5 million tons of grain, 
of ivhich 14.0 niiliion tons were wheat. During the same year, it is 
estimated that the Soviet Union exported 1.3 million tons of wheat 
and 0.2 million tons of feed gratriiS, producing a net import position 
of 10 million ton*;. In the previous year, 1971/72, 7.7 million tons 
had been imported, of ivhich 4.3 million Jons were fe<.u grains — the 
first year of significant feed grain imports. Nel grain imports in that 
year, however, were only 1.2 million tons since exports totaled 
6.5 million tons. In 1070/71 the Soviet Union had been a significant 
net grain exporter, tvith net exports of 7.3 million tons, but in 
1973/74, even with a bumper grain crop, it was a small net importer^ 
with net grain imports of 3.6 million tons.*" — 

The Soviet Union was also a significant grain importer in 
1963/64 (10.4 million tons, gross) and in los5f66 (0.0 milHon tons, 
gross). The U.S.S.R/s earlier excursions into the international market 
differed significantly from that of 1072/73. Between 1062/63 and 
1063/64 Soviet grain production, according to official estimates, 
declined by almost 33 million^ tons; between 1964/65 and 1965/66 
the decline was 31 million tons. ^Increased gross imports equaled 

•Cniton B. LullrcII, "The Ktif^Mdn Wheal Dcil— Hindsjghl vn. ForcsiKhl/' Sr 
louv' Mcrat Rc<civc Bmtk BullcUtt, Oclobor I97h pp. 2-P. Mr. LtittrcH argues 
ionvincinfJv thai mo**i of Ihc adverse reaction to the wheat and corn <a\c wa< 
iffc re«»ult of htnd<>i);ht: "In f»eptcmber J^72, few observable indicators pointed 
to the ••hort world supply of key farm products .md the ^harp price Increases 
that sub«.cqucntly occurred. No widely distributed forecast indicated price 
increa-^e** of 140 percent for wheat, lt>5 percent for corn and 210 percent for 
soybeans by August l*>73" (pj», 3-4). 

"* Hathaway, "food Prices .md Inflat'on." p. for data on imports and exports 
of wheat and feed grams by the Soviet Union, and Economic Research Service. 
U>r/jf A^rtcuUural Sttunttk^u, WAS- 6, December l<^74, p 25, for data on grain 
production. 



less than a third of the dedine^ in output. The 1972/73 grain crop 
was only 13 million tons below the previous year, and yet net grain 
imports increased by almost IS million tons/* In effect, a-^ignificant 
change in policy had occurred between the mid-1960ft^and 1972/73. 
In the earlier period, apparently, the government imported the amount 
of grain required to prevent famine or at least a very sharp reduction 
irt the food use of grain. Livestock herds, especially bogs, were 
allowed to decline substantially as a result of reduced feed supplies,'** 
In the early 1970s, on the other hand, the Soviet Union apparently 
decided that such a reduction in livestock herds and production of 
livestock products was to be avoided in the future. To some degree, 
this decision was signaled to the world in 1971/72 when substantial 
feed grain was imported even though that year's crop was the 
second highest on record." 

The major grain exporters did not foresee that the U.S-S,R/s 
actual net grain imports would be larger than the declinife in produc- 
tion. And it is hard to fault either the private trade or governmental 
agencies for this forecasting error. Another reason for the fore- 
casting error was the assumption that the Soviet Union would have 
accumulated significant stocks of grain from the two bumper grain 
crops of 1970 and 1971. To have done so would have represented 
rational behavior in a market economy, but the Soviet Union is not 
a market economy- Subsequent analysis seems to indicate thit in- 
stead of increasing grain stocks the U.S.S.R. actually reduced them 
during the two bumper years.'' 

Some perspective on the significance of the Soviet grain imports 
can be obtained by comparisons with total world grain exports for 

David .\f. Schoonovcr, "The Sovicl Fccd-Livcslock Economy: Preliminary Find* 
ings on Performance and Trade Implic.ilions/' in Economic Research Service, 
VS. Deparlment of Agriculture, Pro^pcct^ for Ai;rjcultural Tnidc untfi the USSR, 
rRS-Foreign 356, April 1974, p. m 

^"D. Cale Johnson, "The Soviel Livestock Seclor: Problems and Prospecis" 
/Utipcuitwft for CcttjimraUve Econonuc Studies Bulktin, vol. 16, no. 2 (Fall 1974), 
p. 41. The number of hog*^ declined from 70 million nl Ihe beginning of 1963 
to 41 million nl Ihe end, and il w.m not until I ''72 thai Ihe ^w'mc herd returned 
to the level of J.inii.iry 1963. 

" D. Calc Johnson, "Soviet Agriculture and World Trade in Farm Products," 
in Economic Research Service, Proi-pect^ for A%r\adtural Trade lotth the USSR, 
p. 44. At the 1972 Agricultural Outlook Conference, February 23, 1972, I note^ 
that folloiving the excellent grain crops in 1970 and 1971 (the two largest Soviet 
crops on record up to that time) the Soviet Lfnion imported about 5 million tons 
of gr.>in. The *»hift in priorities may well have occurred not in 1972 but at least 
«i year earlier, and the implications of that shift ^^^^^c^ix to have been missed by 
outsiders generally, including thi^ writer. 

Schoonover, "The Soviet Feed-Livestock Economy," p. 30. 
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' Table 7 



WORLD EXBOBTS_ OF WHEAT AND CO ARSE GRAINS AND 
NET IMPORTS BY THE U.S.S.R., 1970/71 THROUGH 1974/75 
(million metric tons) 



Year 


World 
Wheat 
Exports 


U.S.SJR. 

Net 
Wtieat 
Imports* 


World 
Coarse 

Grain 
Exports 


Net Coarse 

Grain 
Imports* 


1970/71 


56.2 


+ 6.7 


52.6 


+0.6 


1971/72 


56.0 


+ 2.4 


56.1 


3.6 


1972/73 


73.1 


13.6 


64.6 


6.0 


1973/74 


68.7 


+ 0.6 


76.7 


5.0 


1974/75 b 


67.9 


+ 4-0 


57.2 


0.5 



• A plus sign means net exports. 
^ Forecast. 

Sources: Foreign Agriculture Service, U.S. Department of Agriculture. Foreign 
Agn'culiure Circular. March 1974; and Economic Research Service! yifotid Agri- 
cultural Situation, WAS-5. September 1974, p. 31. and WAS-6. December 1974. 
pp. 32-33. 

recent years. As indicated in Table 7, the 16 million ton increase in 
net wheat imports by the Soviet Union between 1971/72 and 1972/73 
accounted for nearly all of the increase in world wheat exports be- 
tween the two years. For the next two years, however, the Soviet 
Union was a net exporter (or is anticipated to be, since the data for 
1^74/75 represent a forecast). Thus, in only one of three years of 
substantially increased world wheat exports did the Soviet Union's 
imports account for an important part of the increase. 

An additional insight into the significance of the U.S. sales of 
grain to the Soviet Union may be obtained by comparing the total 
value of exports of agricultural products from the United States with 
the value of exports to the Soviet Union for the year prior to the 
grain sales and the next two years. Total agricultural exports from 
the United Stales were valued at SS.047 billion in 1971/72, at 
S12.901 billion in 1972/73, and at $21,320 billion in 1973/74. U.S. 
exports of agricultural products to the Soviet Union were $135 mil- 
lion, S^^OO million, and $509- million, respectively. Thus, of the 
increase in total exports of S4.S50 Million from 1971/72 to 1972/73, 
exports to the Soviet Union accounted for about 16 percent, and of 
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the increase bclwccn 1071/72 and 1^73' 74, exports to the Soviet 
Union accounted for Ic^s than 4 percent.'^ 

Increased Attfuence andRecent Developments 

In Chapter 4 I <;hall consider the effects of affluence on the longer-run 
food supply of the poorer pnrople of the world. But at the mpnient the 
question is whether increased affluence was in some way responsible 
for the food difficulties of 1^73 and 1074. The authors of the two 
quotations given below clearly believe it was. 

A major factor in the price increases [since 1971] has been 
the demand for grains and other sources of concentrated 
livestock feed generated by the growing demand for live- 
stock products.'' 

The various explanations of the current crisis embody 
a combination of factors that culminated in a "flash point" 
in world grain prices. First, and in my view, most important 
has been the long-run growth in demand for feed grains and 
oilseeds resulting from the spreading affluence in both the 
developed and developing worldl''* 

The first quotation is from the excellent /l<sfss»uvi/ of the World 
Food Situation, Prcs-ent and Future, prepared for the 1974 World 
Food Conference, The second is a comment in the same vein from 
an outstanding agricultural economist. Dale E. Hathaway. 

As is well known, and correctly noted by Hathaway elsewhere 
in the article I have quoted, increasing per capita incomes in the 
industrial or developed countries have little or no effect on the per 
capita consumption of food grains — wheat and rice. The effect 
instead is felt in increased per capita consumption of livestock 
products.'*' The question, then, is whether the rate of growth in the 
demand for livestock products and feed has outrun productions and 
supplies of feed, presumably with the crossover coming in the period 
from 1970 through 1972. 

Between 1960-62 and 1969-71 the developed market economies 
increa*;ed their per capita grain use for all purposes 13.9 percent, or 
af an annual compound rate of 1,4 percent. Between 1964-66 and 



'*Fionomic Kc«ienrch Service, U,S. Department of Agriculfurc, fATUS: foreign 
A^^rtoiUuTtil trmtc of tin- Uftttal Suuc^, August |073, 5, nnd Atrgust Io74, p, 7. 

World food Confcrcntc, Aif^cy^'mcttt of the World Food SitutUiOfi, p. 21, 

H«ifh«iw«iy, "Food Prkcv.ind fnfl.ition," p. ^5. 

Ibid., pp. 00-01. 
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1072 73 (the period considered by Hathaway) the increase in per 
capita u<c iva^ 14.7 percent, for an annual rate of 1.^ percent/" 

The intrease;; in gram u<e among the developed market econo- 
mies were smaller than the increases in grain production since 
l»^oO o2. As a result, net grain exports to the rest of the world rose 
from 20.3 million tons in I'^oD to 31.*^ million tons in 1^6^-71 
and to somewhat more than oO milhon tons on average for 1^72/73 
and 1*^73 74.'*" Thus, if affluence is charged with the increasing per 
uapita use of grain, it should also be credited with increasing per 
capita production of grain; On balance, the develof>ed market econo- 
mies added more to production than to consumption. « 

It is true that, over the same period, some of the developed 
countries — the Soviet Union and Eastern Europe — increased their 
grain use somewhat more than their grain production. From 1960-62 
through 1*^0^ 71. per capita grain consumption in the Soviet Union 
and Eastern Europe increased by 22.*^ percent, while per capita grain 
production increased by 21.3 percent. These increases represent 
annual growth rates of 2.3 and 2.2 percent. There was a sharp in- 
crease in per tapita grain use in 1^72 73 and 1*^73/74 that was not 
fullv compensated by increased production, ff per capita consump- 
tion is averaged for these two years, the incre.ise from 1^60-62 was 
43.3 percent, for an annual rate of growth of 3.2 percent. Production 
per capita increased by 34.1 percent {2.3 percent annually).*'' There 
was no sudden jump in per capita income or affluence in the Soviet 
Union that would explain the rapid growth in per capita consumption. 
Thus it is difficult to attribute the change in consumption in 1^72/73 
and 1^73 74 to afflueme. rather, the increase must be the result of a 
deliberate policy change. 

ff we do not separate out the Soviet Union and Easterh Europe 
but combine all of the high-incc>me countries, production will be 
K>und to have increased somewhat more than consumption between 
l^oO o2 and l^oO 71 or I<->72/73. Net exports to the rest of the 
world were 20,8 millioh Sons in I^t0-02, 2^.7 million tons in 19t9-71, 
and almost 42 million tons in 1972/73."'* 

I loiioinii Kf'^r.irili Sc'Mn', i\\*fU( As^rHuJturn! ^tttujtion, VVA5-I, December 
to?.!, p. *»iplcmlH'r t^7A, p, 27, jiul lVAS-t», Dctcniber t^7A, p, 25. 

C, iliuf.itioii'« i>i per i.ipit.i u«.e oi >;r,iin nere ni.ule by the .iiithor lor I^o0-62, 
looo.ri, .iiiii UKl r.^ ironi popul.itjon J.it.i -.uppljcd t»\ t!ie^!conomK Research 

*^Inr Miurirs n 17, .i!>ove, 
IbitJ 

Ibii! In ihe e*.tini.ileN ol net Ir.iJe m );r.iiM, there i*- <i <>(ib'>(«intf«il voltime 
o< export > Icit un.iiiounteil for, whuh mti 'I be trr.iteJ .is ,i '.ttitisticjl tlistrcp.incy. 

D. il.1 i»n I'vport'. «ire probabjv more ,ucur,ite th,i'n il.itJ on imports. However, 
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One further point concerning grain production in the developed 
countries needs to be made. As noted in Chapter 2, the three major 
wheat exporters deliberately and drastically reduced wheat production 
between 1968 and 1970 — from 75.4 million tons to 54.2 million tons. 
From the beginning of 1968 to the beginning of 1970, wheat stocks 
in the three countries — Australia, Canada, and the United States — 
increased from 34.2 million tons to 58.9 million tons, and a conscious 
effort was made to reduce the stocks in order to raise wheat prices 
since there seemed to be no immediate^rospect for increased demand 
to absorb some of the stocks.-* 

There is no evidence of a sudden"" upsurge in meat production 
and consumption in the developed countries that could explain the 
sharp increase in grain prices^after 1972. Estimates of annual beef 
and pork production in countries that produce approximately 75 per- 
cent of the world's total indicate that the production of these two 
meats increased by only 8 percent between 1968 and 1972 — -from 
42.0 million tons to 45.4 million tons." Meat production fell in 
1973, contributing to the sharp increase in meat prices during that 
year, "but then recovered in 1974 and meat prices declined significantly 
from their 1973 peaks.-'** 

It should be noted, however, that, while meat production in the 
industrial countries increased only moderately during the early 1970s, 
there was a significant increase in livestock nun?bers, especially cattle, 
which added to the demand for feed from 1971 through 1973.-^ The 
increase in cattle numbers should have had a jtreater effect on the 
demand for nongrain feed than on grain, even though there was a 
positive effect on grain. 



ERIC 



dalA on ncl known grain imports of Ihc developing countries, includini; China/ 
may be of interest: 1960-62, 14.0 million Ions; I9o9-71, 22.4 million Ions, and 
1972/73, 32.5 million tons. The ba«.ic concIii?iion remains the same— the developed 
countries did not increase consumption by more than their available supplies. 
^'^ Data on wheat stocks from F.conomic Research Service, World Agrtcuttural 
Sttuatiott, VVAS-2, November \<>7\,p, 10. 

" Ibid., VVAS-4, December 1973, p. 35. Two countries usually classified as 
developing countries were included in the production data — Argentina and Brazil. 
Their combined production amounted to about 10 percent of Jhc total for the 
selected countries. The exclusion of Argentina and Brazil from the total does 
not change the percentage increase in pork and beef production. These ^Ai^ 
indicate that, for the industrial countries, per capita consumption of beef and 
pork increased only I percent annually from 196B to 1972 — hardly a high or an 
unusual increase, 

'-•"World commx!rcinI meat production is growing again in 1974, reversing the 
sharp 1973 drop/' Economic Research Service, VJorld A^rtcutturat SUmUioti, 
WAS-5, September 1974, p, 42, 

Ibid., WA5-4, December 1973, p. 37. 
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EffMt of the Business Cyde 



There was almost certainly a cyclical element in the 1973 price 
'increases for grains and other food products. According to available 
evidence, there- was a. definite slowdown in world economic growth 
from 1969 through the beginning of 1971 and then a rather rapid 
>Kcovery extending through 1973. Based on FAO estimates of the 
inc^e elasticities of demand for food products at the farm level, 
the ^owth in per capita demand for the world in the 1960s was 
about 0.7 percent annually, falling to about 0.55 percent in 1971 and 
increasing to 0.8 percent in 1972 -and 1.0 percent in 1973.^'' If we 
assume^ a price elasticity of demand for food at the farm level of 
— 0.05 and a completely inelastic supply of food, the maximum in- 
crease in prices at the farm level would have been less than 36 percent 
between 1971 and 1973. More realistically, we might have expected 
at most a 20 percent increase in farm prices — assuming reasonable 
freedom for market forces to work — as a result of the cyclical change 
in economic 'growth. 

Governmental Price Policies 

The decline in grain production relative to trend production was not 
large enough to explain the increase in grain prices. Nor does the 
increase in meat production that occurred in 1972 and 1973 seem 
large enough to have had more than a minimal effect. The decline 
in fish meal production also had a small effect, but only that. Thus, 
while changes in underlying supply and demand relations could have 
increased grain prices somewhat, it is difficult to see how the increase 
could have been greater than 50 percent. If we add another 15 per- 
cent for the effects of the overvaluation of the dollar, thfre still 
remains a substantial and unexplained residual. 

I believe that the residual increase can be explained only by the 
price policies followed by governments in several large countries. 
It must be remembered that the price increases of 100 to 200 percent 
from mid-1972 to 1974 occurred in a/particular market — in the export 
markets for wheat, feed grains, and rice. These increases were 
reflected in the domestic prices of relatively few of the industrial 
couniries, principally in the United States, Canada, and Australia. 
If one could calculate a weighted average of grain prices received by 

rconomic Rc<»cnfch Service, The \\'orUi Food Sttunttan, pp, 76-77. 
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producers or paid by consumers of grain, the increases would have 
been much smaller than the export price increases. 

In the countries that consume approximately half of the world's 
grain, price increases have been small since 1971/72, and in a number 
of instances real prices of grain have declined. In these countries, ' 
there has been no incentive for either producers or consumers to react 
to the changes in the demand and supply situation for grain that 
occurred in 1972/73 and subsequently. Virtually all of the rcspo^ise 
to the small reductions in production occurred in a limited sector of 
the world's segmented mirket for grain. 

In the original six countries of the Common Market, grain prices 
received by farmers in national currencies in mid-1974 were at most 
20 percent above ihe 1971/72 levels in all countries except Italy, 
where the increase was 'iabout 40 percent/-'' This means that there 
were declines in the real prices received by producers. There have 
been no' announced farm price increases for grains in the Soviet 
Union, at least none that have come to my attention. 

In effect, a large part of » the world has not shared the conse- 
quences of the modest production shortfalls of 1972 through 1974. 
Thus, we should not be surprised when grain prices in those markets 
that are relatively open rise very substantially. Virtually all of the 
difference between supply and demand at the pre-1972 prices in 
those countries that have not permitted prices to increase has found 
its way into the international market. Prior to 1972/73, only 10 per- 
cent of the world's grain moved in international trade. It is this 
market that has been forced to adjust to the difference between 
supply and demand in the world as a whole. The international 
market could have absorbed the production shortfalls with a rather 
^ modest increase in prices if producers and consumers in all nations 
had been given the proper price signals. But such was not the case. 
As a consequence, consumers in marty developing countries and in 
the major exporting nations were forced to pay much higher prices 
for grain products than those in nations whose governments insulated 
them from the effects of production variability. 
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Food and Agncuhiirc Organizairon, Monthly BttUeUn of 7\%ncuUural r.cotiomk$ 
and Statistics, September 1974, pp. 45-56? and Canada Department of Agriculture^ 
Agriculture Abroad, vol. 29, no, 4 (August 1074;, pp 30-31. ' , 
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INCREASING AFFLUENCE 
AS A THREAT TO TljE POOR 




Chapter 3 dealt with the hypothesis that affluence is responsible, at 
least in part, for the sharp increase in grain and other. farm prices 
since \^l\t7Z. The conclusion was that the concurrent economic 
recovery in the developed market economies that stirled in 1970 
could have had a modest effect upon numbers of livestocjc and thus 
upon grain pnces but that the increases could not have amounted to 
more than. 20 percent and prob.ibly would have been closer talO per- 
cent. Pork and beef production in the major producing areas rose by 
only 8 percent between 1968 and 1972 and actually declined in 1973. 
It uras unfortunate that the buildup in cattle herds continued for at 
least two years after the reduction in grain production in 1972, but 
thi:j was more a reflection of errors in expectations than of increasing 
affluence. 

Running through many discussions of the world food situation 
is the view that affluence — high incomes — constitutes a threat to the 
'poor pertple of the v/orld. The argument has taken two forms. One 
is the view that the high-income countries should reduce their food 
consumption, especially meat, in ofder to build up grain reserves.* 
The other is concerned with our longer-run responsibilities for the 
world food situation. It is pointed out that in the United States we 
consume approximately 2,000 pounds of grain per person per year 

, _ _ ^ _ _ ^ /' 

' LtNlcr R, Brovk-n, in hrs Icsiimcny before Ihc Senate Subcommittees on Agricul- 
tiir.il Production, .Mnrketinj;, ;)nd Stabili2;ition of Prices ;ind on foreign Agricul' 
tur.ll Policy of the Committee on Agriculture and forestry/ 5tated: "Given the 
prec.i:ioU<neH<, of the world food bubnce at present it might be v\'i$e'to reduce 
consumption of meat a few pounds per capita w^ithin affluent/ overnourished 
societies such as the United States in order to accumulate some food reserves 
now to lessen the chaos which will result a year hence if the drought cycle 
should return to North America ntfxt year" y\lcartn%s on US, tind World Food 
SttUiUwn, o^rd Cong., 1st sess,, October 1<>7^/ p, 103), 
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compjrcd vvilh about 400 pounds in many developing countries. 
Thusi^ one American makes as large a demand upon the world's grain 
supplies as five Indians or Chinese or Pak^^ianis. It is also stated 
that increased per capita incomes in the United States and other 
industrial countries result in higher per capita consunption of live- 
stock products and an important increase in per capita use of grain.- 
From these correct or almost correct statements, the conclusion is 
reached or implied that the consumption patterns of the high-income 
countries reduce the amount of grain available to the poor countries 
of the world. Such a conclusion is largely irrelevant to the task of 
improviPR the food situation of the poor people of the world. 

Before the high-income countries significantly reduce their con-f 
sumption of grain by reducing their consumption of livestock prod- 
ucts, we need to consider what the longer-run effects would have 
been if such reductions had occurred in the past. Suppose that the 
United States and the other industrial countries had held their direct 
and indirect per capita use of grain to half of the actual levels for 
the past several decades. Would this have made more food available 
to India or Pakistan in 1^73 and 1^747 The answer is clearly no. 
The United States, and the other industrial countries as well, would 
have produced much less grain than has been produced. Reserve 
stocks would have been much smaller than they have. been. If U.S. 
grain production in 1972 had been 125 million metric tons instead 
of ^00 million or more, it %vould not have been politically possible 
to have had 70 million metric tons of grain reserves. Nor would 
Canada, with much lower export demand from the other industrial 
countries, have held such large stocks of grain in recent years. It 
might also be noted that, if the industrial countries had had much 
lower total grain consumption in the pnst, the institutions required 
to handle the grain exports to the developing countries in tbe mid- 
|060;< or in 1972/73 and 1^73/74 would not hc-'ve been able to do so. 
International tr,ide in grains would have virtually disappeared. West- 
ern Europe would not have required grain imports, even with a much 
smaller reduction in grain consumption than postulated here. 

Even with the actual— or as some would say, excessive — grain, 
consumption in the industrial countries in recent years, grain pro- 

- Al the hcnring referred to in n. I. .ibov'e. Le«ifer Broivn ^.lidt 'Throughout the 
world, per cipita RMin requirement^ both direct nnd indirect, rise with income. 
The ..mount ot grnin consumed directiv risc<. until per c.ipi(.i income .ippro.iche*. 
$500 .1 yejf, whereupon it ber.ms to decline, eventudlly kvcUnf^ off .it .ibout 
150 pound**. The total .imount of j;r.iin consumed d:rectlv and indirectiv chmb<. 
A- yet i\o n.ition nppcjrs to have re.ithcd .i level of .ifflucnce %vhere per 
cipitii RMin requirements h.ivc stopped rj^inf;" (ibid., p 55). See nlso the later 
section with the heading ' Competition between Rich .md Poor " (p oo). 
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duction was bdow potential output level in ihe late 1^605 and early 
1970s, There U a fund^iamenta! and accessary relationship between 
demand and Supply for a given product or group of products. Polic>' 
suggestions or recommendation!; that ignore this relationship can do 
great damage to human welfare. 

It might be argued that the potential for expanding grain pro- 
duction in 1974 and 1^75 would have been much greater with a lower 
output level But this does not follow either. How much would have 
been spent on corn research over the past two decades if our annual 
production had been 3 billion bushels or less? And if there had been 
little prospect for increased demand? Would the major break- 
throughs that cut the cost of xjitrogen fertilizer almost-in half in the 
early 1960s have occurred if grain production in the industrial coun- 
tries had been half of the existing level? It is simply not possible to 
change a single major variable, such as per capita grain utilization, 
by a large fraction and then as?;umc that everythirtg else will remain 
the same. 

Nor docs it follow that, if per capita grain utilization in the 
industrial countries had been substantially lower, grain prices would 
also have been lower in recent years than they were. In other words, 
it cannot be assumed that the developing countries would have been 
able to buy giain in international markets at lower prices. Real grain 
prices and costs have fallen for the past six decades. This has 
occurred at the same time that output has increased substantially. 
Incentives for the development of new production techniques have 
both reduced costs and made possible greater output. If instead 
demand for grain had nearly stagnated in the industrial countries as 
population growth rates declined, incentives for investment in re- 
search and development would have been much more limited. 

It tvas noted earlier that the total per capita utilization of grain 
in Jhc United State*; was very high, about five times the per capita 
consumption in many developing countries. This high per capita 
consumption of grain, both directly and indirectly through livestock 
pr^oducts, is generally attributed to our high and increasing per capita 
miomes. BctwciJn 1^09 .md 1971 the per capita gross national 
prt>duct in the United Stales incrca«icd by ISO percent. And yet j^er 
capiti; grain utilh/ation in the United States actually declined between 
1909 and 7971. 

Table S pre*»ents data on the quantities of grain and all concen- 
trates; fed to livestock^ total and per capita, and the direct per capita 
use of grain as food. The data m the table do not exhaust the total 
domestic use of grain;* they do not include it«J jitsc as seed, for 
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akohoHi beverage^;, and for other limited industnal products such 
as starch. The evclu «on of alcoholic beverages results in the oniis<ion 
ot a}>out 4 tiiillion tonsj of grain utilization in 1^70.^ 

The per capita u<c of grain feed and direct human u<e of grain 
declined subs^tantialiy from 1*^0^ to J ^3^, and the primar\' reason 
for this decline vva*; the sub^^titution of mechanical power for animal 
poiven Thi*; substitution iva«i essentially completed by 1^50. Between 
1*^50 and 1^71, per capita grain use increased by only 14 percent, 
or 0.6 percent annually- 

Data on all concentrate's fed to livestock have been included in 
Tpble S since many of the nongram concentrates, especially the oil 
meals, are cjose s^ubstitutes for grain in production. For completeness, 
by-products from the food industr\* are also included since livestock 
consume several million tons. However, changes in per capita use 
over time arc essentially the same, whether it is of grain or of all 
concentrates. Per capita use of grain declined by IS percent between 

and I«^7I. and per capita use of all concentrates declined by 
lo percent. 

Some who read an earlier pre*ientation of the material in Table 6 
argued that a omparison made over *iuch a long period of time is 
largely irreleva 'it. Obviously, there cannot be a second replacement 
of animal power by tractors, and no such implication was intended. 
But there is a high positive correlation between tractor use and per 
capita gross hational product. As per capita incomes increase else- 
where, similar substitutions will be Occurring, as they have in West- 
ern Europe and Japan over the pa*?t two decades. 

'^If one excludes the concentrates fed to horses and mules in 
1*^0^. per capita use of all concentrates for direct use and feeding to 
livestock other than horses and mules was 824 kilograms. Over six 
decades to 1^71 per capita use of concentrates for food increased 
only 11 percent! Over tfie same period of time, per capita consump- 
tion of animal, products increased J>y 20 percent.* ^ 

As remarked earlier, before we enter upon campaigns to shame 
people in the industrial countries into reducing their food con5ump- 
tion, we should be certain that such a reduction would in fact iinprove 
the situation in the developing countries. We should get the fact.s 
straight. Father Hcsbiirgh. chairman of the Overseas Development 

^ftonomu Kcsc.iah i»vr\nc, V.^. Dcparlmcnl of Agriculture, Feed Sttttt^tic*, 
Suppfcmcnt ior I«>71 to S!.i!x*.!u.tl BulJclin, nf». 410. July 1972/ p. 14. 
* fconomK Rcscirch Srrvuc. US> Dcp»irlmcnl of Agriculture. Frtcd Con<umptwfh 
Price--, iifiJ FxvcftAsturc,,, Suppk-mcn! for \^7Z lo Agricultural tconomic Kcporl, 
no I. '5, p, . » 
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Council, has told us that if each American ate one less McDonald's 
hamburger e»ch \veek, wc would save lO miliion Ions of grain for the 
developing tountries." Thi^ is definitely wrong. Much of the ham- 
burger ojeat in the United States is derived from Australian grass-fed 
beef and discarded dairy and l>eef cows; thus, the graih content of 
hamburger meal is *iuite low. Father Hesburgh should have suggested 
eating fciver steaks and prime rib roasts since the grain saving for 
these products would be substantial. 

There is a considerable amount of misunderstanding and mis- 
information about the extent to which the use of grain in the pro- 
duction of beef and the direct human use of grain are competitive. 
In a generally good revie\v of the world food situation. Time stated 
the foiloiving; "The industrial ivorld's \vay of eating is an extremely 
inefficient use of resources. For ever\" pound of beef consumed, a 
steer has gol^^^'^<^ pounds of grain.''*' No source was given and 
none could be given since the amount of grain mentioned as necc?sar\' 
to produte a pound of beef \vas simply wTong. 

The estimated feed requirements per 100 pounds of beef pro- 
duced (liveweight) in 1<>70 \vas 1,054 pounds of feed units/ The 
f"eed unit represents the feed value of a pound of corn. Since the 
ratio of meat 'to liveweight for beef is approximately one-half, the 
amount of feed per pound of meat \vould be approximately twenty 
pounds. Such a calculation may have been the basis for the statement 
made by Time, Hoivever, beef cattle consume feed other than grains. 
In 1070, of the estimated total, feejl units fed to beef cattle, only 

Wil!i,im Hincs wnlinj; in ihe Cha.iico Suu-Ttme^^ < April U, 197-1. <^€ction I-A, 
p. 4>« >umman/«'d Ihc vpccch in which Father Hesburgh *u|;gcslcd lhat Americans 
cat one Ic^'- Nti Donald'^ "Quarlcr*!*oundcr" hamburger each week. A simple 
calcuKttfon inJiiale*^ thai vuch an action would reduce the consumption of ham- 
burgers bv 10 billion annually. The saving in grain was to com* from both the 
beef and the bun, but «iince the buns would not weigh -more than 1 million Ions, 
mo^t of the saving would have to <.ome fro,m the gr.iin that would have been used 
to produic the beef. Father Hesburgh's <.uggeMion that American* eat 10 billion 
tcwer hamburger^ per year aroused my curiosity about the numtc of hamburgers 
•.old annually by all drive-ins in the United State<?. A survey of separate eating 
places made by the U.S. Department of Agriculture In H69 indicates the probable 
upper limit. If an average hamburger contains one-tenth of a pound (not Ihc 
one-»|uarter pound referred to by Father Hesburgh), the total numl>er of ham- 
burgers sold at McDonald's .md similar establi<.hments was about 4 billion in 
lO(yo' An estimate based on the number of hamburger buns leads to approxi- 
mately the same figure. If Father Hesburgh's suggestion had been followed, 
McDonald's and all similar establishments would have been forced to close. 
My estimate of the number of hamburgers ^Id is based on data from Michael C. 
Van Dress, SciuuMc iMvt^ PLucf. fiz/v, Qunnltly and Value food^ Uficd, 
CSDA Statistical Bulletin, no. -J$7, fune 1^72, pp. 17, 20. 

Time, November 1 1, 1^74, p. 75. 
' U Department of Agriculture, AAncuUuml Buut^tH>, /'>72, p. A2^. 
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Table 9 



PER CAPITA USE OF GRAIN IN DEVELOPED MARKET 
ECONOMIES. THE UNITED STATES. EASTERN EUROPE 
AND THE SOVIET UNION. SELECTED YEARS 
(kilograms per year) 



Ymts 


Developed Marlcct 
Ecoiiofiiics * 


United States 


Eastern Europe 
and Soviet Unioii 


1960-62 


465^ 


r 

757 


534 


19S4-66 


482 


743 


601 


1969-71 


530 


. 723 


680 


1971-73 


543 


852 


732* 


1974-75 


510 


723 


749 



* Includes the United States. 

* Each of the figures fs an average of three years; for example, those for 
19e0^2 are based on 1960/61. 1961/62. and 1962/63. X>ata for 1374/75 are 

' projections made by Economic Research 3ervfce. U.S. Department of Agri- 
culture. 

Sources: Consumption data are from Economic Research Service. Worfd Agri- 
cuftura! Situation. WAS-4. December 1973: WAS-5. September 1974; and WAS-6. 
December 1974. Population data are from Food and Agnculture Organization. 
Production Yearbook, various issues. 

22 percent consisted of grains" and only 26 percent consisted oP 
concentrates. Approximately 56 percent of all feed for beef cattle is 
pasturage.* The much-criticized feedlot production of beef accounts 
for only 28 percent of the total feed fed to beef cattle- Tmic' would 
have been more accurate if it had said that four or five pounds of 
grain were required for each pound of beef consumed. 

Much has been made of the high annual rate of grain consump- 
tion 'tn the industrial countries. What is seldom noted is that^ except 
for Eastern Europe and the Soviet Union, the growth in per capita 
grain use in the industrial countries has been very modest since 1960. 
Table gives data on the per capita use of grain in selected 'years 
for all of the developed market economies, for the United States, and 
for Eastern Europe arid the Soviet Union. All of jhc developed market 
economies, including the United States, .increased their per* capita 
grain use by 17 percent between 1960-62 and 1971-73. This is an 
annual rate, of growth of only 1.4 percent. Grain use in the United , 
States increased somewhat less — ^^12.5 percent, for an annual rate of 

"GcorKC.C Allen nnd Harl f, MoJj»cs Uvc^jack't^ccd Rclntwu^UtiH — NttttottaJ 
and Stiitc, USDA SLiti-lical Bulletin, no, 5.^0. June l<)74. p. V?6. 
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1.1 percent The increase in per capita grain use in Eastern Europe 
was much greater— 37.2 percent overall and 2.9 percent annually. 
But this was due less to an increase in affluence than to policy 
changes that gave greater recognition to consumer preferences- 

The high rate o£ per capita use of grains in the industrial coun- 
tries does provide a reserve that can be drawn upon, if the price 
system is permitted to work. The feed use of grain can and will be 
reduced if the price relationships between livestock; products and 
grain encourage it. As of December 1974, it was projected that world 
grain use in' 1974/75 would be 32 million tons below 1973/74. Of 
this total reduction, 25 million tons was projected to occur in the 
United States. All of the reduction was to occur as a result of reduced 
feeding of grain to livestock. 

The projected per capita use of grain in the United States in 
1974/75 is below per capita use in 1960-62 (sec Table 9). This 
expected reduction is not the result of a decline in meat consumption, 
which for consumption is being maintained by_a reduction in the 
rate of growth of the beef cattle herd. Increased beef supplies are 
more than offsetting reductions in pork and poultry supplies. 

Unfortunately, the other hi^h-income countries, except Canada 
and Australia, have not permitted prices to ration available supplies 
and reduce feed use of grain. In the European Economic Community, 
in the rest of Western Europe, and in Japan, grain use is projected 
to be 11 million tons more in 1974/75 than in 1971/72. In Eastern 
Europe and the Soviet Union, the increase in grain use is projected 
to be even larger, 22 million tons. 

The effects of affluence on food must be vievyed in terms of total 
eftccts, not just the effects on demand. 'Affluence, or relatively high 
per capita incomes, is associated with a variety of factors that result 
in relatively high output of food per unit of land, capital, and labor. 
By considering only the effects of affluence upon the absolute level of 
demand, we are likely to make mistakes that will harm the worid's 
poor people rather than help them. 
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5 

ARE HIGH FARM PRICES 
HERE TO STAY? 



A 5hort answer to the question posed by the title to this chapter is. 
Not for very long. I sec nothing in the events of 1973 and 1974 that 
will result in a significant reversal of the long-run trend toward lower 
grain prices. In fact, if ih(t analysis in Chapter 3 is roughly correct 
in placing much of the responsibility for the substantial increases in 
international grain prices upon the policy actions of governments^ 
the declines in grain prices could be as abrupt and as drastic as the 
increases have been. Since the restraints upon adjustment to modest 
shortfalls in production will also operate to prevent adjustments 
when production returns to or exceeds trend levels^ virtually all of 
the price impact of the new situation w'lU be imposed upon a limited 
part of the world's highly segmented markets for grain and many 
other food products. 

There are others who sec the recent and current relative strin- 
gency in food supplies as a permanent situation, with continually 
rising real costs of farm products as a definite possibility and a real 
threat to the health nnd welfare of the poorer people of the world,' 

* A frcquenlly quoted source of Ihis view i*. Le«iler R, Brown, In a recent article, 
he ••ummari/ed his-poMtion: * 

'This year's global food scarcity i*. often treated by both official Washington 
and the lommunications media «is a temporary phenomenon, an aberration that 
will shortly di<'appcar if we will only have patience. But scvxr.il factors suggest 
that the world food economy is undergoing a fundamental transformation, and 
that food scarcity is becoming chronic. 

'The soaring demand for food, spurred by continued population growth and 
rising affluence, has begun to outrun the productive capacity of the world's 
farmers and fishermen. The result has been declining lood reserves, skyrocketing 
food prices, food rationing in three of the world's most' populous countries, 
intense internationa/ competition for exportable food supplies. ,ind export con- 
trols on maior foodstuffs by the world's principal food supplier" (Brown, "The 
Mext Crisis^ Food," Forct^rt: Policy, no. I? {Winter 1 07^-741, p. 
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Thi*; \^ the vic^v cxprcs^icd frequently in newspapers and national 
magazinc<i and, as of the beginning of 1<>75, it is the popular vicw- 
Those who •iay that the world nil! be faced with food prices 
substantially higher than iho^e of the past decade have not, <o far 
a.s I know, quantified suth a prcdiition.- Are real food prices to be 
higher by 10 percent or 25 percent or 50 perct-nt? 

Depressed Grain Prices before 1972 

There are grounds for believing that real grain priceii in international 
markets will be !^omewhat higher in the future than during the four 
or five years; prior to 1*^72. The primary reason is that international 

- grain prices were depressed during that period by the overvaluatiori 
cf the Ameriian dollar and, to a lesser extent, the Canadian dollar/' 
Increased imports of agricultural products by countries whose cur- 
rencies have appreciated in terms of the dollar will result in higher 
grain prices for countries whose currencies are closely related to the 
dollar. To some considerable degree, the impact of the overvaluation 
of the dollar was offset for the American farmer by annual direct 
payments of S3 billion to S4 billion from 1^68 through 1972. 

But this source of increase in the international prices of grain — 
perhaps of the order of 10 to 15 percent in the long run— is not what 
the pessimists have in mind. As I understand their position^ it is that 
the expansion of supply required to keep pace with the growth in 
demand will result in significantly higher unit costs of production for 
farm products. Such a development is possible, but is it likely? If it 
occurred, it would represent a reversal of a six-decade trend toward 

' lo'ivcr real prices of grain. Bctxveen J ^10-14 and the 1971 crop year, 
the real farm price of feed grains and hay declined by 40 percent, 
and the real price of food declined by 37 percent. In both calculations, 
prices received have been adjusted to include direct government pay- 
ments as though the total of such payments was a net addition to 

- The inlern.ilion.ll scircilv of m.iu^^gricalturrt'Tommodilic* whkh emerged 
in I*>r3 rdlccls impor!.inl lonj; term trends js^cll a*- the more temporary phe- 
nimunon ot l.uk oi r.iinf.iH in the Soviet V/ion And p.irt-. of A*.i.i and Afric.i. 
We .ippi-jr to be enlcriiij; .in extended p'^riod in ivhith global grain re*erve<r 
which provide ,i cruii.il mc.i«.iirc of -.ifctv \vhcn I'op tJihires occur, wil! generally 
remain on the low side, and in uhah iittic if any extes*. cropland tvill be held 
idle in the United States, food prue*. are likel> to remain conMderably higher 
than thcv ^vcrc diiriii): the last detadc" (LeMcr Bro^vn and Erik P. Eckholm. 
U S ivui thr Dn t UTt'h: lV«»r/i/ [Washington, D.C Oversea*. Development Coun- 
cil. 1074]. 0t?) 

"C. Idward Schuh, The Lxihange Rate and U.S. AgrKuItt.rei" Amcncau Jounuit 
oi Ay.ncuUuni! ttonomc'^, vol ^t», no, I (Febru.iry l^TA), pp. I-l^. 
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prices and incomes.' The Jcxlincs in real Inrm prices in. lhe United 
States, as measured here, have been somewhat smaller than the 
dedines in rea! export prices from the major gram exporting areas.' 

Reasons Given for Higher Prices 

Why is it expected that ihe real costs of producing grains will in- 
crea*;er The reasons appear to be the following; Fir^st, there is rela- 
tively little uncultivated land remaining, and all or the diverted 
acreage in the United Stales has been returned to production. Second, 
increasing yields will increase costs tc> some extent .because of 
diminishing returns to fertilizer. And, third, the prices of farm 
inputs;— especially those based on petroleum products — will be sub- 
stantially higher in the future than in the past.'"' 

The first two reasons given for rising real costs of grain are 
either incorrect or irrelevant or both. There are substantial possibili- 
ties for expanding the cultivated land area in Africa, South America, 
Southeast Asia, North America, and Australia." It is true that, the 
potential for expanding cultivated land in part> of Asia is relatively 
small, but this does not mean that the real costs of producing grains 
piust inevitably increase. It is not at all certain that the cultivation 
of additional land is generally a significantly lower-cost means of 
expanding output than increasing yields per acre. The experience of 
the past several decades in the United States appears to show that it 
has generally been cheaper to expand output by increasing yields than 
by adding new land; some new land, has been brought into cultiva- 

* I Iwvc el M* where .ir>;iied lh.il the dirckl p.ivmcnls diJ not inLrc.T«e not farm 
}n4*»nn*s bv more lh.in .1 third lcv*i h.ill of the r.riis-* p.ivincnts rotcived. Sec 
D C.ilf fphn*.on, fnrfn dffumthiiixi pro-^mrtt'^ Aft Ofjffortuftttu for Chtitis^c 
iU'.ishin>;ton, D.C . Amerit.in Lnll^rpri-.e Institute, 1^7^), p. A3. 

farm prucs m ihe Lnilcd Sl.ilC'. m lori iiuhidi-Jl l.irm profjrnm piivmenl*. .ind 
.in cvporl Mibsidv on whc.1l. No suth di*.torfiiins o\i«.icd in I^IO-M, 

Broivn, The NVxl Cri-.!-.?" pp. 7-10, 
^ VVh^e m •»onie drvelopm^: lounlric the pr.ntRtil iCihnf; on I.ind development 
m.iv h.ive been re.nhed, m .1 l4rj:e p.irl of the* deve!opinj; uorld there rcm.iin«. 
I.ind rc-tnirn-s ivhith .ire olh(r tmultli/ed or .ire tililt/ed in production protcssc 
ivith vcr> loiv rotiirn-. The I.ir};e<.f Lind-reservc in the developing loimtries 
.ire in South Amcru.i, Atru.i .in J in p.irt*. of South LuA A*.i.i All- of the<.c 
rcj;fon'. '«iilfcr Irom spciiiu hnit t.it inns but modern techn()Iofi\ is intre.iMnj;Iy 
,ibk- lc?nipc- i^ith the pniblini^ and one ni.iv evpeit -.omc vcrv m.i|or development 
pro>;r,inime"' for tull»v.ijed l.ind »n tht'.e rcy.jon'. iVVorlJ Food Con^ercntc, United 

c»5 '3. 1^74, p fSl. See .ilso Ch.ipter 5 tor .1 further discussion. 
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tion, but far more has been retired.*' It is clearly possible to increase 
yields in the developing countries. Although some increases have 
been achieved in the past three decades, yields arc still much lower 
in the developing countries than in the industrial countries.'"' • 

The second reason offered for higher costs— that increasing, 
yields will raise costs becavtsc of diminishing returns to fertilizer — is. 
also not a valid one. While higher yields may require more fertilizer 
per unit of output, it docs not follow that real costs will increw 
bccau^ fertilizcris only one of many inputs used in grain production. 
As yields increase per unit of land, other inputs become more pro- 
ductive and thus contribute to lower costs if the returns to these 
resources remain constant: In addition, farmers do not continue to 
operate on a single fertilizer-yield function; the function changes over 
time. As farmers use fertilizer for longer periods of time, they learn 
how to use it more effectively through a multitude of adju5tments 
such as better-adapted seed varieties, greater plant density, the^ timing 
of applications, the location of fertilizer in the soil, and more effective 
types of fertilizer.'" 

Total cropland (excluding cropland used only for pasture) in the VnUtd States 
in 1950 was 409 million acres; in 1969 total cropland was 384 million acres 
(H. Thomas Frey, Major U>fs of land in the United States: Summary for 1969, 
USDA Agricultural Economic Report, no. 247, 1973, p. 4). Harvested cropland 
declined from 352 million acre^; in 1949 to 256 million acres in 1969 (ibid., p^9). 
''Theodore VV. Schultz has given strong emphasis to the limited role of land in 
agricultural production: "only about one-tenth of the land area of the crrth is 
cropland. If it were in raw land in its natural fitate, it would be vastly less 
productive than it ts today. With incentives to improve this land, the capacity 
of the land would be increased in most' parts of the world much more than il 
has been to date. In this important sense cropland is not the critical limiting 
f^ictor in expanding food production. 

'The original soils of western Europe, except for the Po valley and some 
parts of France, were, in general, very poor in quality. They are now highly 
productive. The original soils of Finland were less prodtictive than most of the 
nearby parts of the Soviet Union, yet today the croplands of Finland are far 
Miperior, The original croplands of Japan were inferior to those of Northern 
India. Presently, the difference between them is greatly in favor of Japan. There 
arc estimates that the Cangetic Plains of India could, with appropriate investr 
ments, produce enough food for a billion people. ... 

"Harsh, raw land is what farmers since time immemorial have started with; 
\vhat matters most over time, however, are the investments that are made to 
enhance me prc^ductivity of cropland" ('The Food Alternatives before Us: An 
economic Perspective" [Agricultural Economics, University of Chicago, paper 
no. 75 16, May 25, 19741^ italics in the original). 

In J study of adjustments in the use of nitrogen fertiliser in the corn belt/ 
Wallace Huffman found that a mnjor change in the fertilizer-yield function 
occurred between l<>59 and I9o4. The function became much flatter and,Tven 
though nitrogen use per acre of corn increased 150 percent between 1959 ;ind 
lOb'i, the marginal productivity of nitrogen declined very little. See Huffman, 



46 



As for the third reaspn, there is a possibility that the prices of 
farm inf)uts having a significant energy component will be substan- 
tially higher in the future than in the past. The cost of energy is an 
- important element in fertilizer production cost. Estimates by the 
Tennessee Valley Authority indicate that a four-fold increase in the 
price of natural gas — from So'.ZO per thousand cubic feet to $1.00 per 
thousand cubic feet — would increase the plant gate price of a ton of 
urea by $22 or approximately 24 percent.' ' But there are many other 
factors that affect the cost of nitrogen fertilizer^ including technology, 
size of plants, and percentage of plant capacity utilized. In fact, with 
natural gas at $1.00 per thousand cubic feet, the cost of producing 
nitrogen fertilizer with 1974 technology would be less than producing 
it with free natural gas and 1960 technology.'- The TVA estimates 
indicate that the gate price of urea^ with natural gas at $1.00 per 
thousand cubic feet, for a plant with a capacity of 1,000 tons per day 
ivould be less than the price at a.plant with a capacity of 600 tons 
per day with natural gas at $0.40 per thousand cubic feet.'^ 

Another factor affecting the cost of fertilizers in the developing 
countries is the low ratio of output to capacity. In such countries, 
most of the nitrogen plants operate at between 60 and 70 percent of 
capacity. If utilization were expanded to the level achieved in the 
industrial countries — approximately 90 percent — fertilizer costs would 
decline significantly.'' This expansion is ur\likely, however, if devel- 
oping countries continue to protect their fertilizer industries, thus 
imposing unnecessarily high costs on their farmers. Also affecting the 
output of fertilizers, as will be noted later, is the situation in the 

'"The Conlrlbwticn of Education and Extension to Differential Rates of Change" 
(Ph.D. dissertation, DepartmenI of Economics, -University of Chicago, 1972), 
pp. 27-34. 

Tennessee Valley Authority, "World Fertilizer Market Revi^^w and Outlook," 
in U.5 Senate, Commillec on Agricullure and Forestry, U.S. and World Fertilizer 
Outlook, 93rd Cong., 2nd sess., March 21, 1974, p. 106. Nafural gas at $0.20/Mcf 
is equivalent lo pclroleum at $1.54 per barrel; at Sl.OO/Mcf I he pelroleum 
equivalent i^ $^.53 per barrel. 

*-For a plant producing 333» tons of urea per day using the older technology, 
' I he gale price of a ton of urea, if natural gas' were free, would be abouf $164. 
VVilh natural gas al Sl.OO/MCf, the gate pr'^ce would be $116 for a plant pro- 
ducing l,o&7 'tons^ of urea per day. Calculations based on Tennessee Valley^, 
Authority, "World' Fertiliser Market," p. 104. 
>^ Ibid. 

According to TVA c'<timatcs, the gate price for urea per ton in a plant with 
I,t>67 ton*, per day capacity operating at 60 percent of capacity is -Approximately 
$155 per ton; .it 00 percent of capacity, approximately $120 per ton. The calcula- 
tions assume a price for natural gas of $1.00 per thousand cubic feet. Ibid., 
Pp.aM72. ' 
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Middle Eat;t. Enormous i|iianiilics oi nih"Ogen fcrlili/cf could be 
availatie at co^t^ comparable to those of recenl year*; if a durable 
peace were achieved. 

Dale Hathaway has made a rather different argument in support 
of the view that farm prices are likely to be higher in the future than 
in the past. His argument, at least in part, rests on the political 
situation that may result from the very substantial increase in- farm 
land prices in the United States since 1^70. From early 1*^72 through 
early 1^74 — a period of just t\?6 years — the average price of an acre 
of farm land increased by -12 percent.^" 

It may be very difficult politically to resist measures that would 
prevent a decline in the absolute level of farm land prices. Hathawav 
states his position as follows: ' 

Food prices have contributed heavily to inflation in the past 
two years; but inflation in turn will maintain or raise fo'od 
costs for some period ahead. The temporary burst in farm 
prices to levels above long-run supply prices probably raises 
the long-run supply price at which equilibrium' will finally 
be reached. The recent inflation will be reflected in higher 
production costs for farmers, thus introducing a ratchet 
effect into this cost structure. Moreover, since the higher ' . 
crop prices are being bid, into land prices, tfiere will be 
irresistible political pressure to maintain farm prices at 
levels necessary to sustain both asset values and market 
returns on other resources — even if it means resort to land- . 
retirement programs from time to time over ^he next few 
years.'*' . ^ 

In the first part of the quotation, Hathaway is undoubtedly referring 
to changes in nominal prices, and such changes need not affect real 
or deflated prices. The political reaction that lie anticipates, howeveV, 
lould affect real prices of farm products for a number of years, al 
least until the cOsts of supporting prices above long-run equilibrium' 
levels brought on a reaction similar to that witnessed during the 
1060s. At that time, the high cost of the farm commodity programs 
resulted in substantial modifications of these programs, including a 
marked reduction in the level of price supports. 

The increase in the real price of farm land from 1972 to 1^74 
was much smaller than the increase in the nominal price. After the 

Dcp.utmrnl A);rKi/!ttire, i C-/ Utifhlhottk of A<:ruultuntl Chmh, A«n- 
iuWxHi: ILmdbook no .J77, (Xtobrr 1073, p, \^ 



effccb of general inflation are taken into Jttount, the intrcasic in the 
real price, ^vhile still substantial, tvai; of the order of 12 percent, or 
approximately o percent annually.^* 

I do not believe that a strong ta^^e has been made for.cxpeciing 
significant increases in the real to>l«v of producing grains m the years 
ahead. The improvement in method*; of production that we ha^'e 
seen over the past four decades will continue into the future. There 
is a major potential for relatively low-tost increases in output in the 
developing countries if the appropriate *.onditions are established 
and if ive consider a dynamic rather than a static framework. 

Energy Intensity of Agriculture 

The agriculture of the industrial countries is often accused of being 
highly energy intensive and increasingly so over time. In many 
respects, the technology associated with the use of high-yielding 
varieties of grain in the developing countries has similar charac- 
feristics. Vet, •iurprisi/igly, it is not obvious from the data that the 
agricultural technology associated with the major U.S. grain (corn) 
Was nipre energy intensive In 1*^70 than it was a quarter century 
^before. David Pimcntal and his as*iOciates, for example, have esti- 
mated thnt in 1^45 the average output of corn in terms of calories- 
was 3.7 per calorie of energy used in p/oducing corn and that by 1^70 
the ratio had declined to 2.S2.^" 

f Such a calculation ignores the fact that U.S. corn output was 
70 percent greater in 1^70 than in W5. If 1970 corn output had * 
been the same as iir it \vouId have been produced on higher 

yielding land on the avx*rage and, in that case, there would have been 
energy savings, especially for machinery and gasoline. I do not know 
•if the'^e savings would have offset the actual decline in' the ratio of 
energy output to energy mput, but m any event it is not justifiable to 
compare output to input ratios for such disp^araie levels of output 
and to conclude that advances in technology have resulted in a 
loss of energy productivity. It might also be noted that, although 
there was no significant change in energy productivity between 1954 
and 1^70, corn yields nearly doubled. All of the decrease in the ratio 



*♦ The imre.isc in Ijnd pritcn ^^.v, Ji-fl.itcJ b> Ihe <h.inRc in llic index of f;imily 
liviii>;c«yt|H'n«.e-. betnrcn the firsi qu.irtcr of 1^7 Z .md I lie firs I €|uarter of 1074. 
L'S. Drp.irJmenI of A>;ruitl(urc, .Uvun/fiifij/ Pn<i'', fcbru.iry 15 .ind M.irch 15 
issues of 1072 .ind 1^7-i, ' 

*^D.ivid PimenJel el jL. Tood Prodtution .ind ihe f nerf.y Crisis/' Science, 
vol 172 I November 2, 1^73), p. 4 JS, 
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of energy output to energy input occurred between 1945 and 1954, 
when relatively Httle fertilizer was applied to corn. 

To'have produced the 1970 corn output with 1945 energy inputs 
and methods of production would have required almos^ 140 million 
acres of corn harvested for grain instead of the 60 million acres 
actually used in 1970, In effect, a 32 percent increase in energy 
requirements per bushel of corn "saved" SO million acres of land. 
Or to put it another vvay, if land had been available to produce the 
1070 corn output with the 1945 yield, and if all the energy require- 
ments were converted into gallons of gasoline, the use of 1.2 billion 
gallons of ga^Iine saved 50 million acres of cropland. Even at 1974 
prices, 1.2 billion gallons of gasoline has a value at the refinery of 
about $325,000,000. Is this an exchange that we would want to 
make, assuming it were possible? 1 think not. 

Farm Prices Will Decline 

I believe the evidence supports the conclusion that farm prices wiii 
decline to real levels that are 10 to 20 percent above those prevailing 
in the early years of the 1970s. In fact, there has aheady been a 
substantial decline in the prices of most farm products — wheat, corn, 
soybeans, cotton, and livestock products. As of early 1975 the prices 
of grains, livestock products, and cotton have fallen by a third to a 
half of the peak levels reached in 1973 and 1974.''-* Had it not been 
for the small feed grain crop in North America in 1974, the decline 
in grain prices to perhaps half of the peak levels, would have occurred 
before? the beginning of 1975. 



U5. Department of Af^rtcvliurc, Ai^rtcuUural Prices, v.iriou* i^suc*. 
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GRAIN RESERVES AND 
PRICE STABIUTY 



From the end of the Korean War until 1972 the grain reserves of 
North America served to provide the world's food reserve. These 
reserves were large enough to give remarkable stability to world grain 
prices, jn the midst of a declining trend in terms of real prices, and 
were adequate to meet most of the shortfalls in world production 
that occurred during the two decades. The reserves were not the 
consequence of deliberate policy decisions by the American and 
Canadian governments but were the generally unwanted conse- 
quences of agricultural price policies. The existence of the reserves 
in North 4;nerica made it possible for most of the rest of the world 
to avoid the cost and bother of holding grain reserves. 

Table 10 presents data on wheat, feed grain, and total grain 
reserves fer rajor producing areas between 1950 and 1974 and 
U.S. export , ^or wheat and corn for 1955 through 1974. The 
year-to-year taangcs in export prices were remarkably small between 
1960 and 1971, with the largest percentage annual change being 
16 percent for both wheat and corn. 

There can be ^o doubt that substantial reserves of grain can 
contribute to stability of prices and supplies. In fact, stability of 
grain prices was achieved over a rcIaTTvltly long period^ of tinr.e and 
despite rather severe trials. For example, the shortfalls in production 
below trend that occurred in the world from 1961 through 1965 total 
more than those that occurred from 1971 through 1974, both in 
absolute tonnage and in relation to the trend levels of production,' 

' From 1961/62 through 1965/66^ I he net shortfall in world grain production 
calculated ^$ the algebraic sum of above and below departures from trend was 
72 million ton<. From 1971/72 through 1974/75 the net shortfall from trend wa-; 
36 million ton*. Gram production was below trend in 1970/71 because of the 
corn bh'ght in the United States; if thj«; shortfall is added to the total net shortfall 
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yet ihcrc v^-as rclatixcly year-lo-ycar variation in the U.S. export 
prios of grain during the fir*it half of the 1^60^ {<ce Table 10). 
Part of the rea^n for the greater price -stability in the l^'oOs than in 
recent years \va?i the *.jgr.ifj»anllv Sarger grain *Jtock$ held by the 
major exporters in JO^l than in l^ro and, e'^pecially, in 1^72, both 
absolutely and relatively. In l^t>J ; 62 wheat and feed grain stocks 
held by the major exporters were 14.4 percent of world grain produc- 
tion. In lO/O '71 grain stocks were 15.7 percent of world production, 
and this percentage declined to 10.0 percent in l<>72/73. Wheal and 
feed grain stocks held by the major exporters \vouId have had to 
equal 170 million tons at the beginning of the 1*^72 '75 crqp year 
to have been as large relative to annual use as such stocks were at 
the beginning of 1961/62.^ 

Clearly, the major exporters were unwilling to carry such a high 
level of slocks by themselves. In fact, when wheat and feed grain 
stocks To^c from 70 million tons in l^t»7 to 105 million tons in 196*>, 
major efforts were made by Australia, Canada, and the United Stites 
to reduce the production of wheat. 

The annual cost of storing grain, including all costs for putting 
the grain into storage and taking il out, vvas approximately SIO per 
ton as of 1971^72.^ Of a total grain stock of 170 million tons 
postulated above, about 30 million tons would constitute an ade- 
- quate level of working or pipeline stocks for the four major exporlers- 
•The cost of storing 140 millr^on tons — the real reserve element out of 
the total— ivould thus *:ave been S1.4 billion. As of 1972, neither the 
private market nor governmental agent ies were willing to expend that 
amoxint on grain reserves. 

Clearly, we can calculate a level of grain reserves that would 
have prevented most, if not all, of the grain priee increases since 1972. 
At least tTirough the end of 1<>74, we. can sav that, if the major 
exporters had held ^vheat and feed grain stocks of approximately 

for the most rtvcnl period, the ^horthill t\.iN c2 niiHton to.ns but still less lhan 
ih^il for I*?oI/c2 thro!ij:h I^^o? t?o. dl- uJalions wcrr hAscd on d.iia in W. Scolt 
Steele, The Cram Rmtvc f^>ut\ USDA. Foreign Dem.inJ .inJ Competition Divi* 
Mon VVorkinf; I'jper, fuly 1^74, T.i\?Ies 5. 4, and 5. Departure from trend for 
J 074 75 ;vas estimated by the .luthor 

-A somewhat different comparison *it ivhc«it and lecd gram ntotRs and grain 
Lonsumption has been made b> the r4,onomi(L Kcseari^h Scrvue of the V.S, Depart- 
ment of Agriculture. The comparison is bcltveen world total wheat and feed 
gram siotks «ind world total tvhea! and feed grain lonsumption. For IPt>0'6l- 
1^62 t*.\ stocks were 2o percent of lonsumption, at the begmning of 1 072 ''7,% 
12 percent. lV«*r/,f A^rtadtuntl Situatu^n, WAS.^, December IP74, p. 20. 
•Economic Reseanh Servitc, V.h. Department ol AgrKiilture. C\».^/ of SU'iTvw, and 
iianiilvt^ Of am and CvntrMUfiKr, Du'-t t*i Lommcmal LlcvtUory, 1*^71. 72 , , . Pro- 
^i-tUoft'^ *<*r V^-^ Ti. rRS5l5, MarJi IP73. p 5, 
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150 million tcn« ;smi if produciion levck had been the ^mc in 1972, 
1^73, and 1^74 a*; they actuaHv were, world and regional grain con- 
•iumplion could have hecn maintained at Irend levels without diffi- 
culty. This conclusion a^ume*; that <ome regions would have in- 
creased their grain u5e above trend level during the period 1972-74. 

VVhy were grain stock*; of this size not held? Should not the 
private market have accumulated much larger rc^rves than they did? 
The answer to 5he second question is an unequivocal no. Govern- 
mental interfcrente in grain markets throughout the world during 
the l^oO'i and early l^70s, through price supports and control of 
international trade, has eliminated most of the incentive for private 
holding of stocks in excess of working stocks from one year to the 
next If the changes in year-to-year average prices of wheat and corn 
in the export markets had been correctly anticipated from 1960 
through 1^7 U there would not have been a smgle year in which the 
full costs of storage ivould have been recovered for either corn or 
^vheat. Thi*i docs not mean that there would have been no possibility 
of gain from private storage since annual average prices mask some 
relevant price variability. But clearly, there would not have been 
^iufficient incentive for private individuals and firms to hold tens of 
millions of tons of food and feed grains. 

In the European Community for the past decade, the private 
market has had no incentive to hold stocks, except working stocks, 
because of the limited movement in grain prices from year to year. 
In effect, whenever governments have a strong influence over the 
prices of farm products, the private holding of stocks is minimized * 
becau-^e of the reduction of potential gain and the increased uncer- 
tainty about future prices when they rest on political decisions. 

Production Variability and the Need for Reserves 

The generally awteptcd rationale for grain stocks or a world food 
reserve is similar to that given in 1073 by the director-general of the 
Food and Agriwuliure Organizatfon: 

The purpose of the proposal is to ensure that a minimum 
level of world security is maintained against serious food 
*:hortages in periods of crop failure or natural- disaster. 
There are tv/o aspects to this issue. There- is the food pro- 
auction problem, which is the concern of a large segment of 
FAO's regular and field programmes. There is also the 
-separate problem of maintaining a safe level of food stocks 
to maintain a steady expansion of consumption and ta offset 
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the year-lo-ycar fluctuations in output which occur and 
which will continue to occur even when the world produc- 
tion problem is solved. It is this latter aspect — minimum 
food stocks — on which the present proposal is centered.^ 

Grain and food reserves, according to the director-general, are 
needed because of year-to-year fluctuations in food production. This 
might explain why an individual nation might have a food reserve, 
but it is not an adequate reason for significant reserves for the world. 
Year-to-year fluctuations in world grain production are relatively 
small and w^ould not, if there were free ..trade in grains, make the 
holding of grain reserves in excess of working stocks an economic 
investment more than one year out of five. 

Research on optimal grain reserves conducted by Yagil Danin, 
Daniel Sumner, and myself indicates that year-to-year variations in 
world grain production would result in a need for world grain re- 
serves in, at most, one year out of five, and in only one year out of 
twenty would such reserves exceed 10 million tons.^ We assumed 
that reserves were optimal when the expected gain equalled the 
expected cost of holding an additional ton of grain. Our analysis did 
not include the effects of demand variability, nor did it take into 
account the effects of destruction of crop output by floods, storms, 
or other natural disasters. But demand variations are small, especially 
for the food grains, and the amount of reserves required for post- 
harvest disasters would be modest. 

The basic reason why world grain or food reserves are required 
is, therefore, not fluctuation in production. It is, instead, the govern- 
mental policies that prevent ready access to the available supplies. of 
grain. Potential purchasers are prevented access by export ^ontrols, 
which exist in almost all countries. Governments may also interfere 
by entering the world market to purchase grain at one price and then 
reselling it into the domestic market at a lower price, ns has been the 
practice in recent years in the European Community, the Soviet 
Union, and China, In other words, the price system has not been 
permitted to operate to allocate grain, and this is the primary reason 
for the need to hold reserves. While there is relatively little possi- 
bility that governmental policies affecting grain prices and supplies 
will change in the near future, ft at least seems desirable to recognize 



» Difcctof-CcncraL food ond Agriculliirc Organization, iVorU footi Security: 
Vfopo>ttl of the Otrccior-Gcncftil^ C 7,5/17, Augusl 1975, p, 3, 
* \ArM Damn, Daniel Sumner and D, Calc Johnson, "Determination of Optimal 
Cram Carryover*" (Office of Agricultural Lconomk Research, University of 
Chicago, p^pcr no, 74,12, revised, March 25, 1^75), p. 27^ 
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the primary reason why most reserves lhat have been and will he 
held have had a u<eful function. 

^ Possible Roles for Grain Reserves 

If we assume that governmental interferences with irade in farm 
products will be eliminated slowly, if at all, there are both economic 
and humanitarian reasons for holding grain reserves, by individual 
countries, by an international agency, or by agreement among a 
number of individual countries;- Without attempting to develop the 
ideas in any depth, I believe that there are three important roles for 
grain reserves. 

Emergency Reserves for the Developing Countries, For a variety 
of reasons, developing countries may not hold sufficient reserves for 
achieving the desired stability of supplies. The reasons may involve 
financial or bureaucratic failure or price policies that prevent the 
private market from carrying the optimal Irvel of reserves. Or the 
government may decide to vary imports or exports to offset variations 
in domestic production only to find that external interferences with 
grain prices and trade have made the available foreign exchange 
inadequate for the desired imports. If grain prices had remained at 
50 percent of their 1971^72 level through 1974, for example, the 
developing countries with production shortfalls during that period 
would have had little difficulty, with the possible exception of 
Bangladesh, in importing enough grain to prevent hardship. 

One p.*'oposal worthy of consideration is that high-income coun- 
tries assure each developing country or region lhat they will make 
up all grain production shortfalls in a given year in excess of a given 
percentage of trend production. Somewhat arbitrarily, ihd figure 
incorporated in the proposal was a shortfall in excess of 6 percent 
of trend production. This proposal, which might be called an inter- 
national insurance reserve, would not eliminate the desirability of 
reserves in individual developing countries but v/ould reduce the 
optimal reserve levels quite significantly. 

In an example worked out for India for the period from 1948 
through 1973, it was found that total grain payments of 13 million 
tons would have reduced the maximum optimal carryover levels from 
J 2 million tons to 6 million tons and would have prevented any 
shortfall in annual consumption below {r<.*nd level in excess of 5 mil- 
lion tons, or about 7 percent. In only three years would there have 
been shortfalls of between 3 and 5 milfion tons. Over the twenty-six- 
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year period, addilional total grain imports of 3 million tons would 
have held consumption* shortfalls to a maximum of 3 million tons/' 
It might be desirable to Jiavc an • Jditional small reserve^ held 
partly a!» financial resources and partly as physical commodities, to 
meet emergencies that arise out of other variations in crop supplies. 
Natural disasters, such as floods, hurricanes, and earthquakes, require 
the rapid availability of food if human suffering is to be minimized. 
Generally, the major difficulties in such situations are problems of 
transportation and local distribution and not the availability of sup- 
plies. The proper positioning of supplies could aid in reducing the lag 
betVN'fecn an emergency ,and the relief effort- 
Grain Reserves and Freer Trade* The major grain exporters, in- 
cluding the United States, may find it profitable to establish reserves 
as part of a bargaining process for the reduction of barriers to trade 
in farm products. At best, it is going to be difficult to induce the 
major importers of Western Europe and Japan to reduce their barriers 
to trade and increase their dependence upon other areas of the world 
for an increasing fraction of their food supply. To have any signifi- 
cant chance of achieving such reductions, the major exporters must 
be able to convince the major importers that the former will be 
reliable suppliers at reasonable and relatively stable prices.* 

Commercial Contingencies. The size o^ the reserves required to 
absorb variations in import demand from the generally permanent 
grain importers— Western Europe, Japan, and countries around the 
edge of Asia (for example, Taiwan, Malaysia)— would be relatively 
modest. An analysis has not yet been made to indicate the size of 
the reserve required for this purpose. 

It is highly probable that, if the Soviet Union either were ex- 
cluded from the world grain markets or operated its own optimal 
grain reserve program, the reserves adequate to hold variations in 
world grain trade within narrow limits would be quite small — perhaps 
no more than 10 to 15 million tons. This conclusion is based on the 
assumption that reserves earmarked for assistance to developing 
countries would be held separately. But the Soviet Union will not be 
excluded from world grain markets, and if the Soviet Union does not 
operate its own grain reserve program, world, grain markets will be 

'Jfbid,, pp. 21-24. 

''The .irgumcnl for Htch .i rc«icrvc been made in Toward the Inles^ration of 
World Agriculture, A Triparhtc Report by Fourteen Experts^ from North America, 
the European Community, and Japan (Washington, D.C: Brookings Institution, 
October 1973), pp, 23-27, I wa< one of the fourteen "experts." 
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subjected to significant shocks and — based on the past distributions 
of Soviet grain production — probably somewhat more often than 
once a decade. Thus, it may be in the interest of consumers to hold a 
grain reserve to protest against large-scale^Soviet grain imports. Such 
an additional reserve might amount to 20 million tons today and it 
would grow over time as Soviet grain output increased. 

Rebuilding Reserves 

When should grain reserves be rebuilt? One response has been that 
efforts should have already been made.** I believe that food reserves, 
especially reserves to meet the emergency needs of the developing 
countries, should be accumulated only when supplies have become 
"more plentiful and prices significantly lower than they were in 1974 
and early ^ 975. 

If an effort had been made to build reserves in 1974, for ex- 
ample, grain prices would ,have significantly increased. This effect 
would 4iave placed additional burdens on those developing countries 
that found it necessary to impoft grain in 1973/74 and 1974/75. 
Given the sensitivity of grain markets to relatively small pieces of bad 
news during most of 1974, an announcement that the United States 
was going to set aside as a reserve 5 million tons of grain could easily 
have increased grain prices by 10 percent. 

World grain reserves have been and are at critically low levels, 
so low that a below-normal worH grain crop in 1974 resulted in 
substantial price increases. Until reserves are rebuilt, this precarious 
situation will continue. But before reserves are rebuilt by govern- 
mental actions, we must wait for a significant decline in grain prices. 
Only then can a reserve program be instituted that will not do great 
harm to those whom it is supposed to benefit. 



**±euicr K. Brown rccommenilcd that "the [U.S.J Department of Agriculture might 
stiirt building up .it lenst a mmimnl level of reserve stocks to provide a margin 
of safety next year, even though prices arc high" (U.S. Senate, Committee on 
Agriculture and Forestry, Subcommittees on Agricultural Productipn, Marketing, 
and Stabtli;ration of Prices and on Foreign Agricultural Policy, Hearings on t/.S. 
and IVprhi ff^oti StUtaUon, 93rd Cong,, 1st «icss,, October 1973, p. J 03). 
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INCREASING FOOD PRODUCTION IN 
THE DEVELOPING COUNTRIES 



There is a larj^e potential for expanding food production in the devel- 
oping countries. In the materials prep i red for the World Food Con- 
ference, one finds the following: 

The only viable strategy for effeflively tackling, the food 
problems in the future is, therefore, to put the maximum 
possible priority on objectives, policies and programmes for 
increasing food production within the developing countries, 
and to achieve rates of growth^ substantially above recent 
trends. This strategy is riot just based on hopes and expecta- 
tions, but it is supported by /in analysis of the potentials for 
food production waiting exploitation in the developing 
countries^ 

The important issue here is not whether the developing countries can 
maintain a rate of growth in food output approximately equal to the 
rate of population growth. This goal would be achievable on the basis 
of continuation of existing policies and recent trends in production, 
and the recent trends in production can be assumed to continue for 
the next decade or so, with a high degree of probability. The issue 
is, instead, whether the world has the capacity to do better than 
maintain the status quo and to achieve a significant improvement in 
per capita food supply for poorer people by the end of this ceritury. 
Mow large the increase in per capita food supply might be depends 
not only upon growth in food output*but also upon the rate of popu- 
lation growth. In my opinion, the conclusion that the improvement in 
per capita food supply by tK? end of this century will be modest 

' VVorfJ rootf Conlcrcrtte, United Nations The \\*orU{ food Problem. I'roffO^nh 
for Stittoml and inleniaUoml Aclion, L.'CONf. o5/4, \^7\, pp. 23-24, hcrcmnftcr 
referred to a** World food Confcrcntc, ProfWL'tth. 
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unless there is some reduction in the rate of population growth in the 
developing countries is inescapable. 

It is instructive to rompare the development of yields in the 
industrial and developing countries over the past four decades. Dur- 
ing the years 1934-38 grain yields per hectare were the same in both 
sets of countries, approximately 1.15 tons. Between 1934-35 and 
1952-56, grain yields were static in the developing countries^ but 
increased in the industrial countries to 1.37 metric tons per hectare. 
During 1969/70, grain yields in the industrial countries averaged 
2.14 tons and in the developing countries, 1.41 tons. It is worth 
noting that grain yields in the developing countries in 1969/70 were 
slightly higher than in the industrial countries in 1952-56.* 

The much higher grain yields in the industrial countries as of 
the 1970s do not appear to be due to more favorable weatlier or soil. 
In fact, the developing countries have a much greater opportunity 
for double and triple cropping in the same year than the temperate- 
zone industrial countries, and thus their potential annual production 
from a hectare of cultivated land is almost certainly greater. 

I am cautiously optimistic that the per capita food supplies of 
the world's poorer people can be improved. But, as I shall argue in 
the last chapter, there must/be the necessary political will in both the 
industrial and the developing countries if this potential is to be 
realized. The problems of achieving an improved world food situa- 
tion must be taken seriously, and they must be considered as long-run 
problems that can be solved only by continuous attention. 



What Have We Learned? 

A great deal can be learned from the efforts of the past few years 
to improve^ the food production capabilities of the developing coun- 
tries. The lessons are thcfe if we only have the wisdom to find them. 

The first lesson is that, if certain efforts are made, agricultural 
research can have a high payoff for the developing countries, just as it 
did for the industrial countries. It should be noted that the increase 
in yields of grain crops in the industrial countries is a relatively recent 
phenomenon. The yields of two major grains in the United States — 
corn and wheat — were the same during the 1920s as during the 
1870s. Grain yields in England in the early part of the twentieth 

-Grain yields were ejitimated from d.it.i m Food «ind AgriculSure Org«i nidation. 
Production Yearbook, v«inou<i issues. China Is included. 




century were no greater than in the mid-nineteenth century- Only 
Japan achieved -significant yield increases in the nineteenth centur>'.^ 
While there has been some form of agricultural research for 
centuries, publicly supported research fs little more than a century 
old, and it was not until well into the third dccadc'of this century 
that public expenditures for agricultural research in the United States 
reached SlS-millionr' Hybrid corn, the first major high-yielding grain 
variety; became commercially available only four decades ago. Hybrid 
sorghum, the second of the major high-yielding grains, has be^ 
available for less than Jyya decades^ Until fairly-recently, almost all 
investment in agricultural research was made in N6rth America, 
Japan, and Northern Europe. Significant investment in agricultural 
research in the developing countries began .to occur only after World 
War H and only in a few countries. The highly successful cooperative 
effort bctween^the Rockefeller Foundation and the Mexican govern- 
ment was started in 1943. It was out-of this^program that the dwarf 
wheats emerged in 1963* Dwarf wheats are now seeded on'about a 
third of the total*' wheat area in nine developing* countries and arc 
responsible for at least half of the total wheat output in those coun- 
tries. Inclu4ed-iji the nine countries are India, Pakistan, Turkey, and 
Mexico. 

While some scientific' achievements do have universal relevance 
for agriculture, much additional research is generally required to 
solve problems that arc specific* to a particular location/ Thus, while 
hybridization has universal application and significance, the. best 
results can be obtained only vvhon plants have been developed for 
rather restricted geographic areas. Differences in rainfall, altitude, 
length of day, length of growing season, and temperature ranges and^ 
variations are important — apparently far, far more important to the 
optimum development of planlS'than to man. A significant research 
effort is required in virtually all agricultural areas to find and main- 
tain plant varieties that resist locally prevalent diseases and insects. 
One of the major risks that was accepted ip the rapid adoption of the 
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-* Lester R. Hrown, Ittcrcai-tt;^ -WorU Food Output. PrM^'ms attd Vro^pcctf, 
USDA Foreign AKricuIltiral nconomic Report, no. 25, April 1965, pp. 13-21. 
While nt scvernl points throu),liout this monofir»iph, 'I hnv'e been critical of 
positions taken by Mr. Brown, I want to 5ay Ih^t I have learned a great deal 
from the publication cited above and his Wan, Land & footi^ USD A Foreign . 
Agriculttir.ll ficonomi.c Report, no. 11, N'ovember I9b^. It" can be said that, had 
the advice and constructive suggestions made by Brown in these two publicalions 
been followed, I would nol now be writing these words. 

'Robert Evcnson, "The Contribution of* Agricultural Research and Extension to 
Agricullwrjl Production" (Ph.D. dissertation. Department of Economics, Uni- 
versity of Chicago, 1965), p. 3. 
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new high-yielding varieties of rice and wheat was that these varieties^ 
while relatively resistant to the major diseases and insects of the area 
where they had been developed, might be ?;usceptible to heavy losses 
in the area^ to which they were transplanted. Fortunately for millions 
of people, catastrophe did not occur. 

Most of the world's publicly supported agricultural research is 
still undertaken in the industrial countries and not in the developing 
countries. According to estimates made by Robert Evenson and 
Yoav Kislcv, only 15 percent of the world's public expenditures on 
agricultural research in 1970 was spent in Africa, Latin America and 
Asia (China excluded)." These a^r^s have 75 percent of the world's 
population and an even higher fraction of the world's farm popula- 
tion^ (China excluded). The enormous disparity in annual research 
invejitment is indicated by a comparison of public research expendi- 
tures per farm i;i 1965: S93 in North America, $32 in Northern 
Europe, SO 43 in South Asia, and SI.50 in South America/' The cost 
Oi research i<; somewhat smaller in the developing countries than in 
ihe industrial countries, but if research input is measured in scientific 
man-years instead of dollars, the discrepancy on a per farm basis 
between North America and South .Asia narrows only slightly to 



If the developing countries are to approach the grain yield levels 
of the industrial countries, the agricultural research effort in these 
countries must increase many times above the present level. More 
research effort is not all that is required, but such a quantitative 
approach seems to be a necessary condition for successful and rela- 
tively low-cost expansion of the food supply. 

A second lesson that we have learned in the past few years, 
though the evidence was there long before, is that poor farmers, even 
those tens of millions who are either illiterate or barely literate, do 
indeed respond to new and profitable opportunities and can quickly 
adopt highly complicated production technologies with which they 
have had no prior experience. Such farmers have disproved — hope- 
fully once and for all — the derogatory and negative stereotypes held 
by many planners, governmental officials, and others whom I have 
on occasion referred to as urban intellectuals. 

We may also have learned a third lesson — tTiat there is no such 
thing as a free lunch or a really low-cost lunch when it comes to 



kohcri r. licriHin nnJ Vo.tv Kisfcv, AjZruuUurnl Rocanh ami Praductivtfy 
cNVw fbvcn. Omn,. V.ilc UnivcrMly Press, torthcommg)^ Ch.ip. 2. Data on 
number of larm*» .ire from f AO, Productton Yctirhoak, T«'7/, pp. lO'Il. 
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increasing food production. Rcficarch developments almost never 
stand by themselves. If >ve tried to grow the existing hybrid varieties 
of corn that now yield at least 100 bushels per acre {6 tons per 
hectare) throughout most of the American corn belt with the same 
complementary inputs used forty years ago, yields would be little 
higher than then — ^about 40 bushels per acre {2.5 tons per hectare). 
Much research, especially that dealing with plant varieties, acts 
primarily to increase potential yield; this potential can be realized 
only as other inputs are made available. Thus, the process of achiev- 
ing higher yields per unit of land and greater total food output in 
the developing countries dcnends on many things besides more re- 
search, essential as research is. 

A fourth lesson we must learn is that governments do have the 
capacity to react to new opportunities that- can lead to an improve- 
ment in their food situation. Admittedly, their responses have not 
been -'.s rapid or as purposeful as those of farmers. But throughout 
the developing countries, numerous examples exist of governments 
that have made available, either by local production or importation, 
the essential complementary* inputs of fertilizer, insecticides, elec- 
tricity, diesel fuel, pumps, and pipe for tube wells. I am not sug- 
gesting that in all countries policy accommodations have been made. 
Some governments still interfere with prices and with incentives to 
increase production in an effort to maintain a cheap food policy. But ^ 
even when they do, their recent actions have been less adverse to food 
production than those engaged in a decade ago.- 

A fifth lesson that I hope w*? have learned is that large-scale food^^ ^\ 
aid, such as the Public Law 480 program during the latter half of the 
1950s and the first half of the 1960s contributes very little to the 
food supply of the developing countries. The lower prices th.it result 
from food aid have some disincentive effects for farmers in the 
developing countries, but perhaps nrore important is the effect of 
such food aid on governments, which may continue to follow policies ^ 
that are adverse tQ the increase of domestic production. We must 
support food aid to meet emergencies resulting from adverse weather 
or other natural disasters, but we should also realize that food aid in 
normal times ha<i few real long-teVm benefits (or the recipient 
countries. 

Steps to increase Food Production^ 

There are several Important measures that can be taken to increase 
food production in "the ^veloping countries and to achieve a rate of 
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growth of production hi excess of the population growth rale. Space 
* permits only very brief consideration of each/ 

Agriculliiril RmmtcIi. Agricultural research has had a major role 
in more than doubling ^rain yields in the industrial countries over the 
past four decades. Obviously, many other factors have had their 
role — the reduction in fertilizer costs, impro%red pest and disease 
controls, and more effective c<mtrol of weeds. But for ail of these 
factors, the research results can be said to have been a necessary 
condition. Without hybrid corn, for example, Iower'<ost fertilizer 
lyould have had only a modest impact oh yields. 

If we and the other industrial nations are willing to assist in 
increasing the food supply in the developing countries, we should 
support a major expansion in agricultural research in the developing 
areas. Research must occur in tbc developing countries, as we have 
noted before,, because agriculture is location-specific. In most in- 
stances, plant varieties cannot be easily transferred from one climatic 
zone to another. Each climatic and soil area -has specific problems 
that must be solved if agricultural resources arc to be utilized effec- 
tively. It is the cfxception when a plant variety that gives high yields 
in Iowa will even 5urvivc in India. 

Consequently, the developing countries need the capacity to 
undertake their own research, both basic and applied. Basic research 
is required since it contributes to the quality of applied research, both 
directly and through the education of scientists. 

The necessary expenditures are not large. It has been estimated 
that total world expenditures for publicly supported agricultural^ 
research in 1965 were less than a billion dollars; private research rele- 
vant t6 agriculture almost certamly amounted to less than that. What 
IS required is a long-term commitment by the United States and other 
industrial cotjntrics to provide support for agricultural research 
throughout Africa, Latin America, and Asia. At the present time, 
the United States docs not seem to have the capacity to provide 
foreign a\d on an annual basis, let alone make a commitment for a 
decade. Our government wants quick results, and as a consequence 
we are always disappointed. 

There are a number of multilateral and bilateral ways in which 
/ the industrial countries could assist agricultural research. One such 
\ way is through regional ^centers, and in fact, a great part of inter- 
national funding of agricultural research,^ both private and public, is 

• For more complete dt<c\is*»t0n of thc^c .ind other mcisures I refer the mtere^tecS 
render !o World Food Conference, Propo^aU. * 



already going to such centers. While regional centers are important 
and can make significant contributions. It would help greatly if 
national research capabilities were de\'eIoped. Only such capabilities 
can develop varieties that fit loca! conditions, continue to fight the 
area's specific insects and diseases, encourage independent discovery, 
and create centers for developing the scientists and researchers of 
the future. 

There are a number of particular reseat ch programs that deserve 
ihe highest priority. Root crops, which serve as the main food for 
about a tenth of the world's populatiofi; have received little emphasis. 
As will be noted i^ter, a 'major research effort is required to eliminate 
ihe tsetse fly from middle Africa. We know relatively little about the 
production of food crops in tropical areas. The challenges are many; 
the opportunities are enormous. 

There arc substantial risks involved when new grain varieties 
are introduced into agricultural regions that lack viable agricultural 
research institutions. These institutions are needed to* modify the 
varieties as they become susceptible to local disease and insects, as 
they inevitably will. These institutions are also needed to develop 
varieties to meet local tastes — as, for example, in South Asia where il 
has been necessary to modify the high-yielding varieties of rice to 
suit particular taste patterns. When one grain is the major food, it 
should be a grain that is liked. It is important to keep in mind that 
even very poor people have their likes and dislikes. 

If the industrial nations were to commit themselves to provide 
SI billion annually for a decade and one-half of that amount for the 
subsequent decade, great strides could be made to bring the benefits 
of agricultural research to all the major climatic zones of the develop- 
^ing world. Additional scientists would have to be trained first, but 
anyone who is familiar with academic life in the United States knows 
that the facilities for such training arc readily available. . 

Supply of Modern Farm Inputs. The fact that the industrial coun- 
tries have sub<;tantially higher yields oT grain than the developing 
countries is not due to the greater intelligence of our farmers, to the 
better quality of our land, or to a more satisfactory climate. The 
higher yields can be explained primarily by the availability of modern 
' farm inputs such as fertilizer, advanced Seed varieties adapted to 
climatic and <;oll condition^;, pesticides, herbicides, more adequate 
water control where irrigation is used, and to a much smaller degree, 
the replacement of animal and human power by mechanical power. 
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The avaibbihly of nieJern farm inputs is dependent on agri- 
cultural rei^earch, but not solely. Government!; must provide a 
politiidi and C4:onomk ^etting in n-hich such inputs arC^available if 
there is a demand lor them and at prke*. thai are related to the costs 
of obtaining 5uch mputs through mternational trade, AH too many of 
the developing tounlncs protect industries that produce fertilizer or 
farm machines and. a«5 a result', impo^^c high costs upon farmers and 
consumers. 

It is often argued that, because of the current world energy 
situation^, it ivould be a mistake to transfer the energy-intensive agri- 
cultural technology of North America or Western Europe to the 
developing countries. But at least for the next two decades, according 
to the knowledge we have now, there is no other way to achieve 
substantial imreases in food production in the developing countries. 
There must be large increases in fertilizer use — at least a doubling of 
use in the developing countneh sn the next-decade. Energy will have 
to be used to increase irrigation water and to obtain better control 
of existing water. It is unlikely that in most of the developing coun- 
tries tractors will replace a significant fraction of animal and human 
power within the next two decades, but the amount of energy re- 
quired would not be ver\* great even if the replacement were made. 
Available data indicate that more energy is used to produce fertilizer 
in the United Stales than is required for the operation of all the 
tractors and trucks on farms. 

And if energy savmg is required, there are almost certainly ways 
to achieve it while providing sufficient supplies to agriculture. It has 
been estimated that in the United States more energy is consumed in 
shopping for food than is used on farms in producing the food! 



Fertilizer Supply. The crucial role of fcrtihzer in the increased pro- 
duction of food ill the developing countries needs further discussion. 
An important recent concern, growing out of the higher prices of 
energy and the possibihties of exhausting the available supplies, 
has been the fear that it will not be possible to realize the necessary 
expansion of fertilizer output. Each of the main fertilizer nutrients — 
nitrogen, phosphates, and potash — require substantial amounts of 
energy for their production and processing. In fact, for the pro- 
^ duction of nitrogen, almost the only input is energy, most often in 
the form of natural gas; While the raw materials for phosphate and 
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potash arc she result of' mining; operations, the proccssini; of bolh, 
and cspcdaHy phosphate, requires; sii;nifuant energy inputs.** 

In order to increase food production in the developing countries 
to a lei'el *^lighlly higher than population growth between 1^70 and 
1^55 (2.0 percent versus lA pcrcenl), it has been estimated that 
fertilizer consumption in those loun tries will have to more than 
double during the 1^70s." And the industrial countries ^vill be 
increasing their fertilizer use as well, by perhaps 50 to 60 percent. 

In the materials presented to the World Food Conference in 
1^74, it was estimated that there would be substantial shortfalls in 
fertilizer supplies by 1^50 /SI. The amounts of the shortfalls were 
based on estimates prepared by the World Bank Group from data 
available as of September 1973. The indicated shortfalls (in terms 
of plant nutrients) were IS.S million tons of nitrogen and 10.4 million 
tons of phosphates. In each case, the shortfall was approximately a 
third of projected requirements.^" 

But changes in the capacity to produce nitrogen fertilizer have 
been occurring with remarkable speed. Estimates made by the Ten- 
nessee Valley Authority indicate that, between December 1973 and 
April 1974, the eftective capacity of nitrogen plants as of 1980 had 
been increased from 5o,3 million tons to <?o.9 million tons. Between 
April and August 1^74, "perhaps an additional 6.4 million tons has 
been contracted or planned/' Included in the estimates of addi- 
tional capacity after April 1^74 were eight large ammonia plants that 
the U.S.S.R. contracted with Western engineering firms. In July 1974 
Saudi Arabia announced plans for new nitrogen plants totaling about 
I million tons of capacity by 19S0.'- The firm additions to the 1980 
nitrogen ^^upply that have been made since late 1^73 total about 

(n the unpiiblishcJ f.ipcr writ Sen by I'lmcntel and .issocMtes uhuh served as 
the Kisj*. of I'lmcnlel el nl-, ' food Production .ind the Lnergy Crisis," Science, 
vi>! 172 iN'ovi-mber 2. t07J|. eslim.ites were >;iven of the lot.iI energy requirements 
tor A pound ot pKint nutrient**, inchiding production, processing, and mining, 
ivhcre relevant. In terms of kifocalories. the energy re^juirements per pound 
wcTv as follov*s, nitrogen, 5.400, phosphorous, K520, ^nJ potassium, 1,050. A 
gallon of gasohnc. which weighs approximately eight pounds, has J6.22S kilo- 
c a lories. 

World food Conlcrc'nce.*rf«7'0''*j/^, pp 
»" Ibid. 

" f conoma Kt'sear^^h Service. U,£». Department ot Agriculture, The W'orhl Fcrh' 
liter Sittuttion 1^7^, HTo ami J*^$0, Supplement to l\\n!J A^^ruuUiiral Sttunttoti, 
VVAS-5, September lor j, p, IX 

Tconomic Research Servue, fWr/if FerSiltzer Stttuitton, p. 13. The measure of 
increase in capacity i*» for effective capacity, a^-summg achievable rates of capacity 
utilization and deductions of 20 percent for industrial usc m the industrial 
countries and JO percent in the developing countries. 
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IS millioh Ions, or approximately the shortfall projected by the World 
Bank Group for 1950/Sl. The magnitude of the planned or con- 
tracted expansion of nitrogen fertilizer production is clear when it 
is remembered that total nitrogen production in 1^70 was 30 million 
tons. 

The past growth rates in the use of phosphate and potash fertiliz- 
ers have been significantly smaller than that of nitrogen, and this rela- 
tion is expected to continue into the future. The production of phos- 
phate and potash requires mining of specific raw materials, but in 
both cases available supplies seem adequate for the foreseeable future. 
As with nitrogen, the World Bank Group foresaw a significant short- 
fall in phosphate supplies as of 1980/81; no projections were made 
for potash. The US. Department of Agriculture projections for both 
phosphate and potash indicate adequate supplies by 1980, though the 
margin of adequacy is small.*^ 

Peace in the Middle East and fertilizer production and prices^ 
While I argued in Chapter 5 that the impact of higher energy prices 
on the costs of producing nitrogen fertilizer has probably been greatly 
exaggerated, for the longer run it makes an important difference 
whether the plant gate price of urea is S90 or S120 per ton, A stable 
and durable peace in the Middle East could contribute in a major way- 
to the availability of nitrogen fertilizer— the plant nutrient with the 
fastest growing demand- The lowest cost area for producing nitrogen 
fertilizer in the world is in the Middle East— or at least that is 
potentially so. The 'Middle East has enormous reserves of natural 
gas that could serve as the energy input for a large fraction of the 
world's output of nitrogen fertilizer. More natural gas is flared 
(wasted) in the Middle East than is consumed by the entire petro- 
chemical industry in the United States. Nitrogen fertilizer is part 
of the output of the U.S. petrochemical industry, and we now produce 
about a quarter of the world's supply. 

It has been estimated that the amount of natural gas flared by 
the members of the Organization of Petroleum Exporting Countries 
(OPEC)— and thus primarily in^ the Middle East— would supply the 
energy input for more than 110 million tons of nitrogen in ferti- 
lizers.'* The world's consumption of nitrogen in fertilizers in 1970/71 
was 33 million tons, and the projected consumption for 1980 is^ 
approximately 60 million tons.*' 

^-Ibid, pp. 21 -?o. 
World Food Conference, Prf^p*'*^nU. pp. 3'>. 15. 
Ibid., p. 30. 
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while nitrogen fertilizer production has been increased in the 
Middle East over the past decade — and while further expansion is 
planned — the un£;table political and niilitar>' situation has been a 
barrier to making the required large capital investments."* But given 
a durable peace, there is no reason why such investments would not 
be made and a very large supply of relatively low-cost nitrogen 
fertilizer made available. Obviously, it is not essential that ajl 'or 
even most of the natural gas that is now being wasted in the Middle 
East be used for the production of nitrogen. If only a fifth of it were 
so used, the effect on the supplies of nitrogen fertilizer and prices 
would be evident for more than the next decade. 

Fertilizer prices in 1973 and 1974. While it is somewhat of a 
digression, it may be useful to say a few words about fertilizer price 
increases after 1^72. Some may feel that an optimistic view of future 
fertilizer supplies is inconsistent with the two- and three-fold in- 
creases in prices since 1972.'* The increase in fertilizer prices has 
been the result of two factors — the sharp increase in grain and other 
crop prices and the very low short-run elasticity of fertilizer supply. 
Ho\vever, the increased cost of energy has been responsible for no 
more than a tenth of the increase in the price of fertilizer. An expan- 
sion of fertilizer production requires a significant lead time, and 
fertilizer producers were no more omniscient about the grain and 
food prices of 1973 and 1974 than the rest of us. 

The following rather long quotation from a recent review of 
the world fertilizer situation by the Tennessee Valley Authority is 
both interesting and convincing: 

The u^orld fertilizer market was relatively stable during the 
1960-65 period. However, drought caused food shortages 
in certain areas and was interpreted by some to be the begin- 
ning of a world food crisis. In addition new fertilizer pro- 

''•The Tcnnc<.scc V'allcy Authority ha*; estimated that the plant investment for 
the 'Toduction ot 550,000 tons of urea per year, for a plant started in 1974 and 
cofTipleted in 1^77, in a develc-*»ng country was $104 million if the feedstock for 
ammonia production wa<; natural gas. Since the nitrogen content of urea is 
•to percent, the capital investment per million tons of nitrogen is estimated at 
shghtly more than $200 million. In this example, it was assumed that the plant 
operated at 90 percent of capacity. See Tennessee Valley Authority, "World 
Ferttlt/er Market Review and Outlook/' in U.S. Senate, Committee on Agriculture 
and Forestry, U and iVorld fertilizer Outlook, 93rd Cong., 2nd sess., March 21, 
1974, p. 104, for the esfimate of plant investment. 

*'fn 1^70 the Agency for International Development paid about $75 per ton 
for bagged ui'ea, in J*>74 it paid from $300 to $375 per ton. The price increase 
for phosphate ferttltzer<« was even greater, from about S50 per ton to $300 fo 
$375 per ton. Economic Research Service, World fertilizer Sttuatioti, p. 9. 
Figures were interpolated from n graph. 
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ducing technology had been developed and idle capital was 
quickly pumped into what looked like an opportunity for 
sustained large-scale returns. Many production units were 
built, first in the developed regions and later in many of the 
developing countrfes. The result was an oversupply of ferti- 
lizers — with low prices, distress selling, and poor returns 
on iovestment. This lasted into the 1970's when demand 
again caught up with supplies. 

These profitless years led to caution throughout the 
industry; lack of new investment; closing of old, inefficient 
plants; and delays or abandonment of new projects. As a 
result, when demand surged in 1972 and 1973, there was no 
additional capacity readily available to supply the market. 
Nations that traditionally had sold internationally reduced 
export shipments to meet the domestic demand; importing 
countries, accustomed to a buyer's market, found that they 
could not go out on ihb spur of the mon-ent and obtain 
whatever quantity or type of material they wanted. Cur- 
rently, the world fertilizer market is a seller's market; h av- 
ever, past performance suggests that these situations do not 
last long and' that changes can be expected.'** 

Expansion of the Cultivated Area. The emphasis of this analysis has 
been on what is required to expand output per unit of land and, 
indirectly, per unit of all resources engaged in food production. Until 
World War II, most of the increase in the world's food output 
resulted from increases in cultivated area. Even since World War II, 
expansion of the cultivated area has been approximately as important 
as increased yields in boosting food production in the developing 
countries.*'* Starting in the early 1960s, however, increases in grain 
yields dominated output growth in the developing countries, as it 
hud for some time in the industrial countries."" 

As was noted in Chapter 5, it is quite possible that in the future 
most of the developing countries will find it less costly to expand 
food and grain output by achieving higher yields than by expanding 

Tennessee Valley Aulhorily, "World Fcrlilizcr .Market Review/' p. 65. 
«'»The Economic Re^^earch Service of Ihe US. Department of Agriculture esli- 
maled that m ihe developing counlrie- (excluding China) grain prodiiclion 
increased 78 percent between 1948-52 and 1966-70, For Ihe same period of time, 
gram yield? increased 32 percent and gram area, 35 percent (World food Siluathn 
and Prospects to 1^S5, Foreign Agricultural economic Report, no. 95, December 
1974, p. 65). 

From data supplied by Ihe Lconomic Research Service on grain area, yields, 
and production in Ihe developing countries (excluding China) m 19o0-62 and 
1969-71, t estimated that grain area increaseif by 13 percent and yield by 
20 percent, resulting in a 36 percent increase in production. 
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the cultivated area. Yet the potential for expanding the cultivated 
area in the developing countrie** is worth considering. In 196^ the 
Food and Agriculture Organization completed a major «;tudv of the 
-possibilities for expanding food production in the developing coun- 
tries. As a part of that study, a careful analysis was made of the 
potential cultivatable area of the developing countries. The FAO 
concluded that there are 1,145 million hectares of land suitable for 
crops, more than twice the 512 million hectares devoted to crops in 
1^62. While most of this potential is in Africa and Latin America, 
it was estimated that countries in Asia and the Far East could also 
increase their cultivated area by approximately a sixth.-' 

' Materials prepared for the World Food Conference indicate that 
a reasonable target for expansion of tHe cultivated area in the develop- 
ing countries is an increase by 1985 of 140 million hectares over the 
737 million hectares cultivated in 1970.'" The land that could be 
added is not equally divided among the developing regions. The 
most promising and largest areas are the Amazon basin, the Mekong 
basin, southern Sudan, and the area affected by the tsetse fly in 
middle Africa.*^ Most of the new land development over the next 
decade, however, is likeiy to occur in areas other than these, although 
by the end of this century some of these are'as^ may also be added. 
But one must . note that there are many problems to be solved and 
large investments that must be made before the potential doubling 
of crop area can be realized, 

A brief description of production potentials in the area in middle 
Africa affected by the tsetse fly may be of interest. It is estimated 
that 7 million square kilometers (1.7 billion acres) o'f agricultural 
land could be added to the world's supply. This is an enormous area, 
actually larger than the total agricultural area of the United States."' 
The tsetse fly causes trypanosomiasis (sleeping sickness) in both 
livc^itock and humans. In most countries of the world, sleeping sick- 
nc*»> has been brought under control, but the problem is of such 
enormous proportions in middle Africa that even a larger-scale pro- 
gram of research and implementation might take two decades to 
iOncjucr it. The most promising avenue currently available is chem- 

-'^ I nod and Aj;rKiiIliirc Or;;.ini/.ihon, Vrovt-^H^tuil ImUnittvc IVorW Plati (or 
A^^rnuUura! Din'tlopmcnt iHomv, I^oQ), vol. t, p. Cliina w.is not included 
in c-'.hm.itcs of cilher the poicnUM or .icIimI cuftiv.ited .ire.i. 

World food ConJiTcntf, Profhn-itl-s p. ol. Chtnj na^ included in the d.iLi, 
- • f bid.^ pp, tf'l'ifX 

Ibid, pp. 72-75. In I*>o*> the tola! land in tarms m the United Statc«i wa*. 
t,Cty billton aires, m addition, there were 257 million aires of ftra/inf; land not 
in farm-. U.S Department of ARritulture, /U,ruuUunil Stati-tH \<i7^, p. 42S. 
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ical control, although biological methods of eliminating the tsetse fly 
might cost less in the long run. If the tsetse ' fly were eliminated/ 
the first use of the area would probably be for increasing beef 
production, but over time, much of the land could be devoted to 
crops. It has been estimated that the cattle population could be 
increased by 120 million head — approximately the number of cattle 
in the United States in 1^73 — although meat production would reach 
onlv 1.5 million tons annually.*' 

Irrigatfon — Improvements and Expansion. Currently, there are about 
93 million hectares of land in the developing countries that receive 
some form of irrigation. Studies have concluded, however, that "a 
large number of irrigation schemes are operating at less than 50 per- 
cent efficiency and the doubling of staple food crop yields, such 
as cereals, with improved management of the necessary inputs is 
perfectly feasible in many areas.""'' 

The improvement and expansion of irrigation requires sub- 
stantial capital investments. Renovating 46 million hectares of 
existing irrigated area has been estimated to cost $21 billion; irri- 
gating an additional 23 million hectares would cost $38 billion.-* 
In these calculations it was assumed that the renovation and new 
construction of a total of 6^ million hectares could be accomplished 
by 1985. 

The new high-yielding varieties of crops have been most pro- 
ductive on irrigated land, and for optimum yields, effective water 
control is required. One of the characteristics of the high-yielding 
varieties of rice and wheat is short height. Wide variations in the 
depth of water either make the use of these varieties impossible or 
subject them to the risk of being destroyed by high water. Thus, in 
many countries, further expansion of the high-yielding varieties 
requires improvements in irrigation systems. 

Adequate Incentives for Farmers. The growth of food production 
will be disappointing unless farmers are provided with adequate 
incentives. The ready availability of the products of agricultural 

" Beef prodsiclion in ihc United Sl.ile<; hns been approximiJlely 10 million tons, 

c.irc«iss weifiht, in recent years. For the estimate of beef production after 
eliminating the tsetse fly, sec World Food Conference^ Propo^ah, p. 72, for U.S. 

bfcf production, -^cc LMb, Department of Af;riculturc, A^incultural Stittisttc>, 
1973. p. MO. 

World Food Conference, Propoi dh, p, 02. 
-* Ibid., p. 67. 





research, renovated and expanded irrigation, and a ready supply of 
modern farm inputs is not enough. The utilization of these services 
and products must be profitable. These must seem like self-evident 
statements, and they are. 

It may be argued that the term "adequate incentives" is so 
imprecise as to be meanmgless. Actually, it is not difficult to deter- 
mine whether a government is following short-run and shortsighted 
policies of holding down the prices of major farm products and 
pushing up the prices of modern farm inputs. India, for example, 
has generally held the farm price of rice below world prices and 
that of wheat abc^ j world prices. It is not surprising, therefore, that 
the new high-yielding varieties of rice have not been adopted as 
rapidly or as extensively as the new wheats. What is surprising is 
that there has been so little analysis of these policies that exploit 
farmers and so little criticism of governments that put them into 
practice. 

International Trade Liberalization. It is only infrequently that a link 
is made between the liberalization of international trade and per 
capita food supplies in the developing countries. It is unfortunate 
that there is so little understanding of the role of trade in increasing 
incomes and food supplies in*the developing countries. The industrial 
countries have been willing to go a considerable distance in removing 
barriers to trade among themselves in industrial products, but they 
have been most reluctant to lower the barriers to imports of agri- 
cultural products and labor-intensive manufactured products from 
the developing countries. It seems odd that the gains from trade 
among industrial countries in industrial products have not been 
extended to the developing countries when their products are com- 
petitive with either the industritil or agricultural products of the 
industrial countries. 

The present round of General Agreement on Tariffs and Trade 
(GATT) negotiations provides an opportunity for reducing the bar- 
ricr«, to trade m labor-intensive mdustrial products, such as textiles, 
and in farm products that cannot be competitively produced in tem- 
perate zones, such as sugar and numerous fruits and vegetables. The 
additional foreign exchange earnings made possible by lower trade 
barriers would permit the developing countries to obtain modern 
farm inputs at the lowest possible cost. There would be less need 
to engage in high-cost production of such inputs if the developing 
countries had ready access to them in international markets. 
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Reducing Waste. It is often stated that a large part of the world's 
food supply is lost through waste. According to Time, "At least one- 
quarter of the world's food disappears between the field and the 
table/'"" Newsweek perhaps went even further: "it is estimated that 
Americans waste up to 25 percent of the food they buy. And if the 
amount of food that contributes to obesity is taken into account, the 
figure goes as high as 50 percent/' 

The Newsweek estimate of waste and excess eating is rather sur- 
prising, to put it milJIy. Based on purchases at the retail level, the 
estimated daily per capita consumption in the United States as of 
1969-71 was 3,330 calories. The estimated daily requirement has 
been set at about 2,650 calories.'**" Thus, if 50 percent of consumption 
consists of waste and excess eating, Newsxoeek has apparently revised 
daily calorie requirements down to 1,665, although no support was 
given for such a revision. 

Undoubtedly there is substantial waste in food harvesting, dis- 
tribution, and marketing, just as there is in automobile production 
or magazine publication. But after some effort to discover how waste 
has been measured, I conclude that we simply 'do not know how much 
waste actually occurs, either in the world as a whole or in the 
developing countries. In one sense, I wish that food waste in the 
developing countries did average 25 percent; a concerted effort to 
reduce such waste to 15 percent could probably be mounted at less 
cost than a program to increase food production by 10 percent. 

Waste occurs — in the United States and elsewhere. But* to 
eliminate it completely would almost certainly be uneconomic. And 
1 find it hard to believe that the poor rural people of the world are 
not sensitive to the problems of waste and do not take the necessary 
steps to avoid it. People who collect cow dung or human excrement 
for use as fertilizer are not likely, in my opinion, to permit overall 
losses of food supply to average 25 percent or more between harvest 
and consumption, if such losses could be easily eliminated. 

We need far more information than now exists on the extent of 
waste and the variety of measures that could reduce waste. But until 
we have much more information, it is inappropriate to heap blame 
upon the world's poor people for not solving problems that may not 
exist or could only be solved by a radical change in technology and 
a very large increase in investment. ' " 

Tijrte, Movcmbcr 11, I*>74, p. 75. 
-* Ncw^wcck, l^ovcmbcr II, I97^i, p. b7. 

"^'^ World food Conference, United »V«ilions AL'>c.^>tuetU of the {\'orltl Food Sttua- 
tiofU Present and Future, E/CONF. 65/3, 1974, p, 51. 
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A Bri«f Summary 



The necessary conditions for significant increases i^w-food production 
in the developing countries arc well known- The niain conditions 
include a major expansion of agricultural research in the <leveIoping 
countries thenriselves, an adequate supply of modern inputs required 
to increase yields, the improvement and expansion of the irrigated 
area, incentives to farmers to make the required changes (including^ 
the expansion of the cultivated area), and improvements- in 'trans- 
portation, marketing, and processing institutions and facilities. In 
addition, increased investment in human capital and improved com- 
munications is desirable, not only because of its contribution to 
increased agricultural output but also because of the need to assist 
farm people in the long-r^m adjustments they must make to economic 
growth- 

- Space limitations have prevented me from more than noting the 
importance of the expansion and improvement of marketing, trans- 
portation, and processing and of increased "investment in human 
capital. The role of human capital in the developing countrijes has 
been ably presented by Theodore W. Schultz in his Transforming 
Traditional A^riadlurcJ^^ 
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'•^ Theodore VV. Schult/, Tfnnffotmmj^ TnjiUtuittal A^rtiultttre (N'civ Havcn^ 
Conn,: Y.iI(AJnivcrsity Prc^s i^t4), c-jpccwHy Ch,ip. 12, '7 
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POSSIBILITY AND PERFORMANCE 
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The pos«»ibiIilv of signilKantK improving the food consumption of 
the poorer people of the %vorId dearly exihts. The world doe5 not 
lack the reviuries required, nor are there biological or technical factors 
that would prevent u«» from reaiizing^his desirable objective, 

A *itron>; case can be made that the major barriers to significant 
improvements m the per capita fcuid *«upply of the developing coun* 
tries are political in nature. The barriers are not primarily economjc, 
except as economic matters affect both domestic^Mnd international 
political decisions. Neither are they scientific; the productivity of 
agricultural research institutions has been well documented. Nor do 
the barriers arise from the intrattability, ignorance, or laziness of 
hundreds of millions of farmers around the world. If any of us found 
cjrselves on a three*acre farm in India and had to feed ourselves and 
our families from the output of that farm, the probability of our 
starving would be substantial. Most of the poor farmers of the world 
make verv efficient use, of their limited resources.' They have shown 
both the willingness and the capacity to adopt new seed varieties 
and complex production technologies and to do so very prbmplljr 
when profitability is evident. 

But the governments of^both the developing and the industrial 
countries must modif> their approaches to long-run food problems if 
performance in the future is to be an improvement over the past. 
In saying this, 1 do not intend to denigrate what has -been achieved 
over the past two decades ia,dcvcloping countries. The fact that food 
production has more than kept pace, although only slightly, with a 
populafion growth rate of about 2.5 percent annually in the developing 

'Theodore 'V SthuU/, Jran>iinfmn<^' Jradittoual A^raittiurc iNcw Ilavi^n, 
Conn. - \ aIc Univcfsitv rfc-."»:i<Je.j), Chap 
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majjccl economies «ince 1^2 is a siignjffcant achievement. The 
population groivth rates ofwe developing countries have exceeded 
any expcriemcJ in the United Stales m thi^ ventur\% even during the 
baby boom after World War IL 

Reducing the Birth Rate 

The governments of the developing countries must be encouraged to 
realize that there can be no significant improvements in per capita 
food supply without dethnes in birth rates and reductions in popula- 
tion growth. rates. /Unless their birth rates are reduced, most of the 
efforts they are making to maintain a rate of growth in food produc- 
tion of 3 pertent annually will simply provide approximately the 
current level of food consumption for a lot more people. If population 
growth remains at 2-5 percent annually, a 3 percent growth in food 
production ivould increase per capita food supplies by only 12 pcicent 
in a quarter of a century, that is, by the year 2000. And there is no 
certainly that a 3 percent rate of growth in food production could be 
maintained indefinitely. 

As important and desirable as it is to achieve a reduction in birth 
rates in the developing countries, I believe that the United -Slates 
and other mdustrial countries can play only a very limited role. The 
United States should continue its present policy, namely, to undertake 
research, both basic and app!:ed, to improve contraceptive techniques, 
and to provide technical assistance when lequested for establishing 
family planning programs. We should emphasize research on contra- 
ceptive techniques that are both simple and cheap, that require a 
minimum of input by the medical profession, and that can be made 
available in the most remote village in the world. It is important that 
we use all available means thot xan be used quietly and in a non- 
coercive manner to induce developing countries to face up to their 
population problems. But \vc should always remember that the subject 
is a delicate one requiring enormous tact and patience. 

An eniouraging development at the World Food Conference \j\ 
1974 was the unanimous acceptance of a resolution entitled "Achieve- 
ment of a desirable balance between population and food supply/' 
The resolution had the support of Jwenty-two developing countries, 
including India, Pakistan, Bangladesh, Egypt, Burma, and Mexico. 
The resolution tailed "on all governments and on people everywhere 
. , , to support, for a longer-term solution, rational population policies 
ensuring to couples the right to determine the number and spacing of 
births, freely and responsibly, in accordance with national needs 
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within the context of an overall development strategy/' ' VVhilc one 
might have preferred 5he resolution without the last clause, the 
resolution directly related the growth of demand for food k) popu- 
lation growth and recognized that "it is becoming increasingly diffi* 
tiult to meet the food needs of a rapidly growing world population/' 
Obviously, much more than elimination of governmental re-- 
strain ts on family planning or positive encouragement by govern- 
ments of family planning is required to achieve a significant reduction 
in birth rates. Governments must also meet certain basic social needs 
such as rudimentary health services, reduced infant mortality^ increased 
literacy, and a dependable food supply. In. other %vords, they must 
help create the economic and social environment in which smaller 
families will be desired. Unless families have reasons for desiring 
fewer children, there is little likelihood that they will have fewer 
children. 

There are a number of hopeful signs that the transition to lower 
birth rates is now underway in ma|*jy developing countries. The 
Population Council has estimated that there were fifteen developing 
countries in which the birth rate declined by five to fifteen per 
thousand population during the 1960s. Except for Egypt^ Sri Lanka 
(formerly Ceylon), South Korea, Taiwan, and West Malaysia^ the 
fifteen countries had populations of less than 10 million. It was 
estimated that in eight additional countries there were possible 
declines in birth rates of five to nine per thousand^ and this group 
included several with populations of twenty million or more — China^ 
Turkey. Brazil, and Colombia." 

The Political Will 

*^ r 

1 Am cautiously optimistic that the food supply situation of the 
developing countries will continue to improve over the coming 
decade.s. If I had as much confidence in the political process in both 
the industrial and developing countries as I do in the farmers of the 
worlds [ would drop the qualification "cautiously/' 

It is not at all dear that the industrial, countries^ either directly ' 
or through international aid agencies, will move, promptly |pnough and 
with sufficient resources to expand the world's agricultural research. 

Foreign economic assistance does not appear to be high on the list of 

* _ *•> 

' /1</ti;»/r/f hy the 0*tnftttttrc> of the IVortd fiiod Conference (Rome. 

Food and Agncuhurc OfRani/ahon, N'ovcmbcr 1974); CL 64/INT/I2, p. 15, 
• BcrHtird BcrcNon, i\orUi Vt?iniUiton. Statuf^ Reparf J^4, Reports on Popuhitiortr 
F.imdy Pl.mning of the Population Council, no 15, [nnuary 1974, p. 9. 
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priorities of any of the indusitrial countries. What we are witnessing 
in our own Congress — its unwillingness to p.-ivide resources and lo 
provide them on terms suitable for the solution of these pressing 
problems — is duplicated in many other countries. Only Canada, 
through the International Development Research Centre, appears to 
have set up the proper institutional arr;ingement<;. Unless there is an 
important change in our own approaches to assisting agriculture in 
the developing countries, we may well look back in 1985 and discover 
that Canada has contributed far more than we have. 

Similariy, it is not at all obvious that the developing countries 
have either the political will or the administrative capacity to under-- 
take the measures required to expand food production. Only the 
developing countries themselves can do anything to reduce the rale 
of population growth. So far one can have only limited optimism 
about their performance over the next decade. 

All too many developing countries attempt to use governmental 
institutions and authority to carry out functions that w^uld be much 
better left to the market. Rigid import controls, price ceilings, and 
governmental ownership ior control of farm input industries do not 
contribute to increased farm production- and often have negative 
influences. Most developing countries do not have the required 
administrative capacities to operate a rigidly controlled economy — 
and certainly not while maintaining a modicum of freedom. 

But before we become too pessimistic about the performance of 
governments in the developing countries, we should remember^ that 
at least some of these countries responded very positively to the food 
stringertcies of the mid-1960s. It is quite probable ^hat the next few 
years will see similar responses by many governments. The problem 
may well be not how governments will react over the next few years 
but whether, once food supplies arc more ample again (as I am con- 
fident they wiirbe), they will relax their efforts, as they did in 1970 
and 1971. Such a response together with, some years later, unfavor- 
able climatic conditions in some" major area of the world will result 
in another crisis or near crisis. 

A paragraph from the Worid Food Conference's As$e$smcnt of 
the World Food SHuntlon merits quoting in full: 

In recent years the prevailing view of the world food situa- 
tion and prospects has swung from pessimism in 1965-66 
to optimism in th<^ "green revolution' years from 1967 to 
1970 or fo, and subsequently back again to pessimism. It is 
' es::fntial that the present widespread concern, which has 
arisen from . . - recent events . . should be directed to 
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the !ongcr-!crm proWcats and bck of lontern foUoiving a 
knv years of good harvest^/ 

Need for Continuing ANention 

World food pro5»Icms are i^ontinuin^; o;k*v^ at least until the per capita 
income> of the developing, countries increase sub^tantla^y above their 
prevent levels. Somehow it n:u?it be recOji;nizcd that efforts to solve 
them mu<l be kmjR run in nature. It should be understood that 
measures o\ pro>trams started now will need to continue until at 
least the end of this century, 

Norman Borlaug, who received the Nobel I'eace Prize in 1<570 
for his contributions to the development of high-yielding varieties 
of grain, remarked several years ago that these new varieties would 
not soIvQ liic food problems of the developing countries but that they 
could buv time for those problems to be soKed if ^he time were used 
effecti\'elv- 

The green revolution has won a temporary: success in man's 
war against hunger and deprivation: it has given man a 
^ breathing space. If fully implemented, the revolution can 
provide sufficient food for sustenance during the next three 
decades. But the frightening power of human reproduction 
must al<^o be curbed; otherwise the success of the green rcyo- 
lution will be ephemeral only.^ 

It cannot be said that the world has used the time since 1967 at all 
effectively- The same mistakes should nc>t be made again. The sfakes 
are too high. 



' VVrtrliJ Jood ConNTi'mr, UnilcJ N.ilion^, A '^€t'7-*n%nt <»f i\w World ftHui Sitsut 
tvui. /V, .rnf itmi fuUtri\ \ CONJ. tC'/3, p. Z% 

N«»rm.in Borlju);^ fhf (.rmi Kevi»Iulitin, Pcatc «intl (ftimanity, spccth y^wcn 
vwhrn he retcivcJ the Nt»lu'I IV.i^e Pn/c, Det ember 10, 1^70, reprinted by the 
PopuIaSinn Kefereriite Burc.iu^ VVa".hin>;t«n, DC, be let lion no I.iniMrv \^7\, 
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World Food Problems and Prospects D Gale Johnson first 
investigate^ t^e c<suses the Ja^g<s incfc^ase <n food pnces «n 
19T3-74 nrj of th*? s^o^tfalfs in food Su'ophes m several !ov/- 
^ jrcome countr.^-s. Jh^n tu^'niftg to the future, the author takes 
. iip '>uc>^ questions as Can *vorld food pxoduction at least keep 
pice .v»th population gr^/4h'' vVhat roits should agncultural 
resc-arch qram res.tr rtnd food aid play in U-S..food policy'^ 

Johnson finds no hmitations m resources or technology to 
pr**/en! the **.or!d > population from being better fed m the future 
than It .^^33 m ?n»;; years immediately prior to 1972. He also finds 
that the r^^quir^^d expansion m food supplies can come where it 
is; needed, in the ^o/; income countries Large-scate food aid 
'♦^cm the gram ^jxportmq f^»gions. though useful in emergencies, 
not an eff»ict*ve long-run ansv.fer for these countries, he notes, 
and mKjht indeed worsen their situation, 

AHho -qh op!»mistfC about the potential. Johnson questions 
rvh»jrth*.'f 3>^».rnmentb will make the long-term commitments nec- 
\ es-jfy to r*jS,UK that potential. The requirements for expanding 
food production rue vvdl understood- more research, ready sup- 
plies of modern /arm inputs such as fertilizer.* more irrigation, 
and adequate inct;nlivf-s for farmers. However, according to the 
author, past expenence'»ndicates that when current food short- 
ages are teased by a year or two of good harvests, governm'ents 
m.17 onc*^ agd.n qive low priority to policies for promohng more 
rapid -growth in per capita food supplies in the lov/-income 
countrfes- 

D. Gaie Johnson n professor of economics, vice president > 
of the university, and dean oi the faculties at the University of 
Chicago. Formerly president of the American Farm Economic 
Association t1964 65n he has also served with the President's 
N<iUona\ Advisory Commi^ision on Food and Fiber (IQSS-'S?) and 
the Comm>:.> ,i<>n on Pupulahon Grov/th and the American Future 
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